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dros Treatment of the Sandal Tree, .. ” as 
ce By Six Dierrion Buanpis, K.CLE, F.RS. : 


Mr. Barper’s paper on the sandal tree in the Zndian Forester 
of September Jast has interested me. That thia tree is a root para- 
pite was established in 1871 by the late John Scott, then Curator 
of the Royal Botanical Garden, Ualentte, in a most important 
paper on Loranthacee and other parasites. (Journal of the 
Agricultural and Horticultural Society, Calcutta, Vol. LI, p. 287), 
This paper bas not received the, attention in England which it 
deserved. Mr, Barber himself apparently had not seen it when 
he wrote. In other countries, however, it has heen fully appreciated: 
Count Solms Laubach, who in i867 had published hie researches on 
Thesium and Osyris, both root. parasites of the Order Santalacea,* 
gave inthe Botuniche Zeitung br 1874 (pp. 128 and 144) a fuil 
account of Scott’s paper, including a translation of that portion 
which relates to Santu'vm. The microscopic examination by 
Count Solme Laubach of Sandal haustoria sent him by Mr, Scott, 
whereby its roots attach themselves to the roots of other plants, 
showed a structure in all essential points identical with that of the 
haustoria of Thestvm. In Engley und Prantl Natiirliche Pflanzen~ 
familien (Santalcaee) IIL. 1. 204,.and in the article on Suntalum 
album of Kéhler’s Mediziaoalpflanzen (Vol. IIT) a detailed review 
of Scott’s researches will be found. In 1872 and 1873, when | was 
working at Kew on the Forest Flora of North-West and Central 
India, Scott's paper of 1871 was not known to me, and the reviews 
mentioned above appeared much Inter, 


‘ It will interest the readers of thix paper, that Charles Darwin 
had a very high opinion of John Scott's scientific work, while he 
was a gardener at the Edinburgh Hotanical Gardens, before’ goin, 

‘ont to India. (Letter to Asa Gray, December 1861, in Life and 
Letters of Charles Darwin, 115,00.) : 
+. Scott established the root connection between Santalem 
album and species of Saccharum, Bumbusa, as well as a number 
pf palms, To palms he paid special attention, becanse he bad 
noticed sandal trees growing with unusual vigour in the vicinity of 
Arenga, Among Dicotyledons he examined the root connection 
with two species of Heptapleuraim and Inga dulcia. h 


2 In regard to Heptapleurum, the following extract from Mr, 
Scott’s paper is worth quoting here :— . 

“With the Araliacee I had most demonstrative evidence 
farts in a vigorous old tree of sandalwood growing in the vicinity 
Gfalarge apecimen of Heptapleurum umbraculiferum, which I 
hail occasion to cut out. A few months after this 1 was surprised 
to find the tree nearly destitute’of leaves and altogether in a most 
unhealthy state, though for some time, after the ivy wort bad been 


< #Hermann geaf zu Solms Laabaph, Bau und Kutiweklupy, paraai-i-chec 
Phanerogamen, in Pringsheim Jahebiicher flir wissenachaftliche Boramile V1. 699, 
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removed, no changes. had been .observad. This, however, was 
probably dueto the strong vitality,ofthe ivy wort’a roots, which may 
have remained fresh for aweks after the stems had been cut ont. 
The tree hag-since made poor and wexk growths, though always 
yielding an abundance of flowers; and now—the fourth year--it 
seems to be acquiring fresh vigour, probably from having formed 
new root attachments. ‘The second case wus of a young tree, 15 feet 
in height, and growing from the midst of a bush of Heptapleurum 
venuloaum, The latter having been cut out, the young sandalwood 
tree shortly after lost the whole of its foliage and was for fully two 
years afterwarda in a most unhealthy state.” rs 


If I correctly understand Mr, Barber, he has established the 
root: connection of Suutalum gith Casuarina and Luntunc, 
Hence it is evident that the sandal tree lives and thrives while its 
roots are in intimate connection’ with the roots of many other 
plants belonging to different orders and having different structure 
and organization. Foresters in Mysore and Coorg have long known 
by actual experience, that the tree thrives well when growing in 
company with Camuarine and Lantano, But they huve also 
known that it flourishes when growing in hedges and among shrubs 
where no Casuarina or Lantana is Bear,” 


The sandal tree most probably takesup a large proportion of 
those mineral substances which it requires, not directly from the 
soil, but through its haustoria from the routs of those plants with 
which it lives. It is well known that plants do not tuke up 
indiscriminately all substances which are offered to their roots in 
a soluble state, they have the power of selecting those anbstunces 
whioh suit them best. The majority of trees and shrubs;.’ for 
instance, leave soda salts alone and take up instead potassium 
salts from the soil. The coffee bash takes up a large proportion of 
magnesia, the bamboos take up eaormous: quantities of silica, and 
tobacco extracts lithium from soil, in which this element is present 
in the most minute quantities. Donbtless, therefore, there are only 
certain: species which are cupable of furnishing those mineral salts 
which sandalwood requires. But we have seen that these species 
fre very numerous, and that they belong to a large number of 
different natural families, irre ‘€ 


“It is also probable that the Sandal is not wholly dependent 
upon its companions for the supply of the mineral salts it 
requires. Some root parasites, I believe, are entirely without 
those fine hairs on the last ramifications of the roots which, by 
attaching themselves firmly to the minute particles of the suil, 
with the aid in many cases of acids secreted by them, take ‘up 
tnineral substancea from the gpil. It will be important to 
ascertain whether Santulum album has. effective root hairs or 

« not, for on this fact depends the pestion, to what extent the tree 
has to rely upon its companions for part of its nourishment. 
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Mr. Barber's communication ‘is, 1 trust,-the forerustier of 
important publications regarding’ this subject. He is familiar 
with the methods of anatomical and physiological research, and 
though the fact of the root union of the sandal tree with numer 
ous species has been estnblished beyond doubt, many questions 
remain tobe solved. On the preset oceasion I would mention two 
questions of great practical importénce : First, bas the tree effec 
tive root hairs, and is it capable‘of taking up directly from the 
soil 4 portion of the food it requires? Second which. species ‘are 
the most useful companions of thé sandalwood ? 3 : 

Readers of this paper will Youbtlesa be struck by the fact 
that Casuarina equieetifolia is nota vative of the Western 
Peninsula, and that Santulam aan only inade the acquaintance 
of its present useful companion qkout 30: or 40 yeara ago, . The 
experience of the plantations near Bangalore show. I understand, 
that the union with this species is most beneficial to the sandal 
tree. On the Nilgiris in 1882, chiefly near Coonoor, the woods 
of Acacia melanoxylon were attacked on a large scale by Indian, 
species of Loranthus, whose scquaintance the Australian Aeacia 
hud not previously made. In thig case however the Loranthus 
did serions injury to the Accciag--it killed many treea.| believe, 

In the plantationa near Bangulore, Mr. Pigot-informs me that 
the Ousunrina trees all die off together, when aged about 25 
years, and that, fears are entertained for the sandal after the loss 
of ita companion. An underwood of Lantana might be tried, 
but apparently it is feared that it may prove a dangerons friend, 
that it may outgrow the sandal and smother it. There would 
not, however I. suppose; be :any difficulty if matters are 
methodically managed, ia periodically cutting back the Lantana 
and thus compelling it to grow :as underwood under the sandal 
trees. ay dot 

If my memory does.not fai Cassia auriculata (Tangeiu) 
is frequently found associkted with sandal in Mysora and Coorg: 
If so, experiments should be made-to aow the two together. - This 
species of Cassia ia a valuable plant, hence I mention it. Also the 
seed of other shrubs or trees found in places where. sandalwood 
grows should be sown with it experimentally. Foresters in Mysore, 
Coorg and adjoining districts of the Madras and Bombay 
Presidencies will know how to make these experiments. One point 
is important,—such experiments must be under uninterrupted 
control by 8 competent and intelligent Forester. Hence they must 
be made in w garden or in a forest nurrery. Provided thesa 
experiments are continued steadily with system and method, they 
will show in a few years which’ companions suit the sandalwood 
best,:and then I fully anticiphte that the progress of sandal 
plantations will be steady and’ séitisfactory. Misfortunes,~ such 

. as the spike disease, will ‘always happen, but the spruce and 
pine forests of Germany contifge to flourish in spite of the © 
+ ravages of the Nun and of Gust'épucha Pint. 
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. Like the oak, the larch and other trees, which require much 
light, the sandal thrives best when the ground is covered by 
densa. underwood, and the fact of its being a root parasite makes 
such underwood a necessity, But it must have room to develop 
® crown, and that crown’ must be exposed to the light. These 
facta, I believe, are now universally acknowledged, and if they 
are eteadily borne in mind by’ those who have to cultivate this 
important tree, the result doubtieas will be favourable. , 5 

By self-sown seedlings the sandal tree propagates itself so 
readily that all the present trouble might have been avoided if a 
sufficient area of sandalwood bearing tracts had been set aside 
ai Reserved Forest and had been efficiently protected against fire 
and grazing. Many years ago,:-I well remember, this plan was 
strongly advocated by the Government of India. However, aa far 
as I know, no action except on a very amall scale was taken in 
this direction by the local authorities, Under these circumstances 
there is ‘no help for it, sandulwood must now be raised by sowing 
and planting on a large scale. : 


a t 
The Inseot World ini an Indian Forest. 
By E. P. Srequie, PLS, RES. 
. (Continued from Vol. XXVILL, p.(431.) 
Ate Part IU. tet 
os Orver [1.—H PH ENOPTERA, ot 
‘In the adult insect there are four membranous wings present, 
which have no scales upon them, are usually transparent and never 
yery-Jarge, the binder pair beigg smaller than the front onea; 
the cells formed by the nervureg,;in the wing are irregular in siza 
and form and never very numergps less than twenty on the front, 
than fifteen on the hind wing). andibles.are conspicuous even 
when the other parts of the mouth form a proboscis or sucking 
tube. The females are furnished’at the extremity of the body with 
either a saw, sting, or ovipositor; these parts may be either 
withdrawn into the body or may be permanently protruded. 
Metamiorphosis is complete. In the pupal stage the ‘parts of the 
rfect insect aré seen nearly.fege, each covered with a very 
elicate skin. 

The Order ‘Hymenoptera ‘iicludes the -wood-wasps, saw~ 
flies and gall-flies ;. the numeroué tribes of the Ichneumon flies 
and Chalcid flies aid the" ants, bees, and wasps. It is a large 
Order, in which a very large number of species remain to 
be discovered and described, and:this is especially the case in 
India. In the adult insect the! ‘head is short and broad and 
deeply constricted off from the frrothorux and never sunk into‘ it; 
sometimes it is attached to this latter by a stalk-like process. 
‘The mandibles are powerful biting organs and the proboscis-ia at 
times of some length, it being used for- sucking up. sweet: liquids - 
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‘into the mouth. The prothorax is but feebly developed, the dorsal 
‘portion being separated from the ventral half, the former beirig 
‘firmly fused to the mesothoray, whilst the lower portion (with the 
first pair of legs) is movable. Méso- and meta-thorax are usually 
immovably united, but in the saw-Bies and wood-washs they are 
freely movable, The legs have Int¥e coxm and the trochanter 1s 
often divided into two joints (in the Tenthredinida, Uroceriday, 
‘Oynipide and Tohnevmonitayy' the tarsus is five-jointed, the 
firat joint, beiig longer than the following ones, The upper 
and lower wings are connected by a row of small. hooks which 
fit on to the stout curved edge of the front wing, the two wings on 
one side thus acting as one pidge, In all but the Jenthredinida 
and Uraceride there is a deep copatriction between what appears 
to be the thorax and the body.* “The abdomen is thus said to be 
ataited, The eggs when heing: laid pase through the hollow 
atabbing or boring apparatus at the end of the. body of the 
female, in ‘many cases a prick or cut being made in an animal 
or plant with this instrument for the reception of the egg. Thia 
‘apparatus may aleo gerve as a sting (e.g. in the wasp’. The grubs 
are usually. white in colour and kijnd; only in the Tenthredinidg 
and the Uroceride# do they resemble the caterpillars of the 
Lepidoptera (butterflies arid fpotha). The larve often form 
cvcoons to pupnte in. One of the most remarkable facts connected 
with this Order ig the’ prevalence of purthenogenesis (gr the 
production of young by the female without the concurrence of 
the male) ina considerable number of widely separated species. 
In some members of the Order it's believed that the reproduction 
is entirely parthenogenetic. “In the gall making Cynipida 
parthefiogenenis ix frequently sYiccompanied ‘by alternation of 
generations, a generation’ consisting of two séxes being followed by 
another consisting entirely of feigivibs, which, in its turn gives risa 
to a bi-sexual generation: = <*” ae ‘ ue fi 
This Order consists of two-veny distinct Sub-orders dependent 

pon the manner in which the abdomen ia joined on to the thorax, 
vit ime, : a oes ; 
: LsHymenoptera Sessiliventres.—Insects with the abjdomen 
broad at the base, ita first segwent not completely joined to the 
thorax. oan 
_. IL-—Hyménoptera Petiolata.-The abdomen connected with 
what appears to be the thorax. by the slender joint forming & 
marked. constriction between .the apparent’ thorax and the 
abdomen. . i | 2 e 

. € L.—HyMenorreka. SESSILIVENTREA, 6 ey oe 

» The abdomen ix not stalked but is nearly continuous in out- _ 

line with the thorax, - Trochantess are divided into two portions, 


% i 7, 
"+ This constriction ranliy ocours ih the firs abdominal segment and not 
WW the thorax. ‘This first nbdominal sAftnent is firmly fixed to the thorax, and 
the coustrietion oovurs between it and-she second segment of the body. 
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The saws or boring apparatus at the-end of the body of the female 
are concenled or only just visible. ‘I'he larva has three pairs of 
thoracic legs and often numerous abdominal ones. The food is 
vegetable, some apecien feeding in galla on plants, others in 
-the interior of twigs, whilst others again bore intoand live in the 
hard wood of trees and ehrubs. The majority, however, live upon 
ithe leaves of planta. Those which live in wood resemble 
-coleopterous. larvae in appearance, whilst the species living and 
feeding upon leaves resemble the leaf eating lepidopterous 
caterpillars, ‘f 
Family Cepeina (THE STEM SAW-FLIES), 2 

Slender insects with a weak integument and slender antenny. 
'The female bears a saw at the end of her hody. ‘The Jarvm live in 
the rteme of plants or in the tender shoots of trees and shrub: 
7 Little is known about these insects in India. One, however,—= 
‘an unknown species—has heen found horing into the bases of the 
‘young new needles of the deodar in the spring. The needles 
‘develop on the branches in small rosettes, and if these be examined 
when attacked by this minute insect, they will be seen to have 
‘swollen up at their bases in such a manner that the needles 
‘conlesce at the bottom. A closer examination shows that the 
‘awelling is convex on the outside, concave on the inner one, and in 
thie emall concave elliptical depression a tiny orange grub will be 
found. This is the lurva of this small cephid. The irritation set 
up by its feeding operations causes the swelling at the base of the 
needle, and from four to six week# are spent in this stage of ite 
existence. The pupal stuge is a short one, and about the middle 
‘of June or beginning of July the tiny brilliant metallic blue fies 
issue. The length of this insect is ygth’ of an inch only. The 
attacked rosetter' turn yellow and die, and occasionally a consider= 
able amount of defoliation is‘ accomplished in this manner on. 
young saplings, . g 
i Fami.y Stacia ok Unockatn& (Woop-W srs), 
» Large insects of bright eonspicuous colours; the female is 
provided at the extremity of the hody with an elongate, ‘cylin= 
drical, boring instrument. Antenne are filiform and elongate ; 
the abdomen has eight dorsal plates, and the tibia of the front 
leg ia provided with a apur; the anal lobe of the posterior wing is 
large. The larva live in wood, in which they gnaw long wi 
passages ; they ara blind yellowish-white grnbs, with three pa 
short thoracic legs, but have no abdominal legs, 

‘Until the present year our Indian Forest Siricide were 
unktown. ‘The life-history of. a Sivex.ap., a magnificent insect 
not unlike. the well-known and oft-quoted Sires gigas of Europe, 
has been recently. discovtred ana parigiy worked out by the 
writer and will be described shortly here.* E 


\. * For a fulfer abcount see ‘Departmental Notes ou Insects that affect Forestry,” 
No. 2, p. 151, and plate Vil, es 
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+” . Sivex ap. isa large handsome,.insect, the general: colouring 
of the mala being a deep metallice blue; green, and rich chestnut, 
the wings having a coppery sheen on them, . The female is a deep 
metallic’ green on its wpper surface, The grub is stout, thick, 
canary yellow in colour and about 1} inches in length. The 
pupa ia nnenelosed in any cocoon, being pale yellow in colour. 


|... The female lays her eggs tn the wood of dead spruce (Piced 
‘Morinda, Link, in the North-west Himalayas, drilling holeu int 

the tree by means of the auger and drilling apparatus at the en 

of ber body. The larvae on hatching out bore winding galleries in 
the wood, these galleries havirigz no apparent definite direction, 
The grubs‘evidently spend more than a year thus boring in wood, 
Jnrves of various sizes being ubtafnuble ‘at any time. The larval 
tunnels are tightly packed with the wood sawdust passed through 
the body of the boring insects. When full fed the Jarvis change 
to pupa at the end of their tunnels with. no special preparation, 
and the pupa is thus found lying naked at the end of.the boring; 
the only free space unblocked with wood ‘refuse in which is that 
occupied by it. The larve pupate'about June, and fully developed 
images emerge in July. When ready to letve the tree. the 
mature airex hores its wiy ont By‘a circular-boring, an eighth of 
an inch in diameter, drilled'in the wood by means of its powerfil 
majidibles, and it invariably cttooses the shortest route to tha 
outside, the gallery having, however, usually a slight upward 


direction,” : : 

..This insect.is capable of doing the most serious injury to 
timber, as the winding’ galler}is of the. larva and the exit holes of 
the matyre insect riddle the woog and make it ueelers for anything 
‘stive- firewood, Further sttdy pf the habits of this insect may, 
show. that it attacks other-gouifggous trees. - “ 


Two, if not three, as ‘fet.undescribed and unnamed species of 
the wood-boring Xyphieetides which helong to this family have 
also been recently foutid boring ‘into sprace jn a manner very 
similar to that pertainable to the irex. ‘They -are not unlike the 
jatter, but can he recognised by having an exserted head, the latter 
being separated from the thoraxiby:a well-marked neck. They are 
also smaller. * pe ee Gls Pe Se et 
Fasttry Tentanepibe (Saw-Ftres). a 

This is an important family, but little is known about its 

embers in India ‘and ‘practically nothing about. their habits, 
‘he perfect insects have a superficial resemblance to a large blue 
bottle fly, but can be distingiished by. having the four wings 
inatead of two} there are no sptss on the front:tibiee of the legs, 


rors 
Thatewa by the author in Nature of August 21st, 1902. o 
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Jegs and six to eight pairs of abdominal ones; in this they differ 
from lepidopterous caterpillars, which never have more than five 
pairs of abdominal legs, Saw-fly larvae feed exposed on the leaves 
of plants in the same way as caterpillars, or they may live in galls, 
ete, 


a ee i 
_ » [have said that the life-Kistories of these insects have been 
very little studied in Indis until tecently, but one or two crop- 
feeding forms being known. Within the last year, however, three 
vecies, as yet unnamed, have been found feeding upon coniferous 
‘rees in the North-west Himaliyan forests. Of these one infests 
the deodar, a second the spruce, and the third the silver fir. 
Observations made on their habits show that they all feed upon the 
spring crop of needles of these trees, pupating some time in July. 
The larva are bright green in cdlour and about un inch or a little 
over in length, When feeding they take up a very characteristic 
position, which greatly aids in their recognition, hor they coil the 
lower end of the body round the leaf upon which they are feeding. 
When full grown they change to pup» within small light brown 
elliptical cocoons, the covering of which ia of parchment-like 
consistency, which they attach to a nevdle. In the case of the 
silver fir saw-fly the larva pupates st the-beginning of July, the 
mature fly isening about the middle of the month. These 
coniferous saw-flies require careful study, as it is not improbable 
that they will play a not unimportant rdle in the forest as theit 
management becomes more intense, 


Almost every year a plagwe of green saw-flies make their 
appearance on rete bushes in thé Dehra gardens and strip many 
bushes of their leaves. The cocoéh formed is attached to the plant 
by a fairly long silken cord. 

7 98.4 
Il, —Hysenortera Petiotati. : 
: The hind body is connected with the thorax by means of a 
deep constriction, so that there appenra to be a stalk between it 
and the thorax. This etalk may be long or short, but is always 
_Tesent, This sub-order is divided into three series — 


1, Parasttica or Teresrantia, including the families Cynis 
pide, Chalcida, Ichneumonidae, and Braconida. 


2, Tunciivgra—comprising the Chrysidide. - - + 
“8, AcuLrata—including the families Apidae, Diploptera, 
Fossoria and Furmicide. se 

Series 1,—Parasitiva or Terebrantia, 


‘The trochanters (the secortd joint of the leg) are of two pieces, 
e pnd the femate is furnished with an ovipositor at the extremity of 
er Body, i hi 7 : 
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BS Famity Cyxiping (GALL-PLiEs), 


Small insects in which the abdomen is short and compressed 
‘with an ovipositor arising from the ventral surface. The wings 
have onty a few cella in them and have no stigma (a black patch) 
onthe anterior margins of the upper wings. The antennw ate 
straight and are composed of a few (12—-L5) joints. The larve 
live in galls, either singly or several together. The female hores 
into the living portions of plants (stems, leaves, buds) by means 
of the spine at the end of the abdomen, and deposits an egg in the 
‘hole thus made; later on the plant tissue swells up in different 
ways owing to the irritation set up by the larva feeding upon the 
tissues, The different forma of gall thus arising are characteristic 
of different species of insect,, In many species a regulat 
alternation of a parthenogenetic and a true sexual generation 
exists, the two generations being dissimilar and causing galls of 
very different appearance. 


Little is known about the life-histories of gall-flies in India, 
and the study of this interesting family greatly needs rome 


energetic workera, 3 


Fawity Ciaucisiom: (Cuacrp Figs). 


‘These differ from the last family in having elbowed antennae 
consisting of from seven to thirteen Joints, The wings are without 
a system of cells in them. ‘The insects are frequently of brilliant 
colour, and remarkable form. ‘They are mostly parasitic upon 
caterpillar, and have been reared from several forest defoliating 
caterpillars in India, and probably tend to keep these pests in check 
to some extent. Undetermined apecies of this family have recently 
heen found parasitic upon che larvee of Polygraphus, Pityoganen, 
and Scolytne bark boring beetles in Blue Pine and Deodar trees, 
and as our knowledge of these insects increnses, it will doubtless 
he found that they are as beneficial in the forest as they are in 
agriculture. j . 


Famity IcnNevmosipa (IcnNeuMON FLtEs), 


The ichneumons are insects with a long slender body aud 
many-jointed antenne, The wings have a well-developed series 
of nervures and cells in them: The female has usually # long 
protruding ovipositor, ‘hese insects are parasitic in their larval 
stages. The egg is deposited by the mother in the body of the 
caterpillar, The larva on hatching out is a little white legless 
grub, which feeds upon the fatty tissues uf his host, the latter 
evehtually dying of exhaustion, though it may have sufficient 
strength to turn into @ pupa first, When full-fed the ichneumon 
spins iteelf up into a cocoon, which may be attached to the budy 
of the dead caterpillar or may be free inside the pupal ense of the 
host. It often happens that two or three eggs are laid upon the 
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caterpillar by the ichneumon fly and then several cocoons are 
obtained from the dead caterpillar or from the pupa into which 
it has changed, 


This family thus performé a very important service in the 
forest by keeping down defoliating larvse and wood boring pests 
and in fact insect pesta of all kinds. At the same time it is also 
injurious to some extent owing to the fact that it also lays its eggs 
and kills off useful predaceous and parasitic insects. 


The members of the genera Rhysaa and Thalessa are among 
the moat remarkable of the Ichneumon flies, These insects have 
ovipositors of three to four inches in length, and are parasitic 
upon species of the family Siricider which, a8 above described, live 
in wolid wood, The following is a note on a portion of the life~ 
history* of an undetermined species of Rhyssa or Thulessa which is 
parasitic upon the Sérex sp. already described as infesting spruce 
in the North-western Himalayas. ‘The mature insect appears 
on the wing about the beginning of June. The femaleiaa fairly 
large handsome insect, black with yellow spots upon the thorax 
and a pink spot on either side of each segment of the body. 
The insect is one inch in length with an ovipositor of one 
and-a-half inches, Dead matute insects have been found in some 
numbers in spruce riddled by the Sire sp, the tunnels in 
which the ichneumons were found communicating with the sirex 
larval ones in such a, manner as to leave no doubt that the former 
was parasitic upon the latter. The larval and pupal stages of the 
ichneumon have not yet heen found. There can be little doubt 
that this parasite is of the greatest service in keeping down the 
numbers of the sirex. It appenrs to itself suffer when the wood 
wasp larva has gone very deep into the wood, as the perfect 
ichneumon fly has then apparently not sutficient strength to bore 
its way out of the tree, and dies in the wood after having gone a 
certain distance.t 


Famity Braconip& (Bracon FLiiks), 


‘These insects are very similar to the ichneumons. The 
antenns consist of many (nearly always more than 15) joints, and 
the wings have a moderate number of cella in them. They can be 
distinguished from the ichneumons by the fact that the hind body 
has a much less degree of mobility of its segments and the upper 
wings differ, the seriea of cells running ucroas the wing being ouly 
three in the Ichneumonides, whereas they are four in the 
Braconids, and a centre cell behind 2 and 3 is divided transversely 


# Vido w note on ‘The habits of the larvse aud adults of Sirez and Thalessa’ 
hy the author in Nature of Angust 2lat, 1902. 

+ Fora fuller account sec! Departmental Notes on Intects which affect 
Yotcstry ' No. 2, p. 165, and plate VIL, fig. 2 ‘ 
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into two in the former, but ia undivided’ in the latter. If these 
distinguishing characters are remembered the two families can 
always be distinguished from one another. 


“(Phe habits of this family are similar to the last, it being be- 
lieved that they are nearly ali parasites. Usually they attack Iarvie, 
but they are bred in great numbers from puye and occasionally 
from imagos of other insects. The family requires careful study in 
India, where its members are prubably of the very greatest service 
both in the forest and in the field, The writer has recently bred 
‘out bracon flies from two scolytid. bark-boring pests—Scolytns 
major, M.S. and 8. minor, M.S. +-which infest deodar trees in the 
North-west Himalayas, The ties appear to lay their eggs in or on 
‘the lurve of the scolytus. 


Serres 2,— Hymenoptera Tubulifera. 


Trochanters undivided ; the hind body consisting of from 
three to five visible segments; the female with an ovipositor, 
which is usually retracted and envelopes a fine pointed style, The 
lurve usually live in the cells of other Hymenoptera. This isa 
small group in comparison with Parasitiea aid Aculeata and is 
not of importance here. One fatnily is recognised, 


Famity Carysining (Rory Wasps). 


“Insects usually of glowing metallic colours, with a very hard, 
coarsely-sculptured integument ; antenn# are abruptly elbowed, 
‘The abdomen is of peculiar construction and allows the insect to 
roll itself up into a ball. 


4 
SEK 3.—Hymenoptera Aculeuta. 


Trochantera undivided ; abdomen consisting of six or seven 
visible segments; female has a retractite sting. The bees, ants 
and wasps are included here. : 


FamiLy Apive (Br#s). 


Usually very hairy insects, with elbowed antennm; the parts 
of the mouth are elongated to form a protrusible proboscis ; the 
tibiw and tarai of the hind legs are usually broad. 


Some bees are social, i.¢,, they form colonies of males, females, 
and winged workers, which are barren females. Other bees are 
solitary. In the social bees there is usually only a single fertile female 
in each nest,and when anew one ia. hatched the colony divides to 
form a new swarm. The bees build combs of wax arranged perpen- 
dicularly, consieting of layera of hexagonal horizontally-placed 
cella, closed at.one end. The larvw occupy some of these cells, whilet 
others are occupied by the workers or used as atorage cells for 
honey and pollen, The queen or fertile female lives ina special 
Yarge cell. ‘The honey is carried by the bees to the comb in the 


i 
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crop, whilst the pollen is kneaded tip afd carried in a depression 
in the tibia of the leg, which is surrounded by hnirs and called the 
basket ; this basket ouly occurs in the workers. : 


In India there are several common colonial bees, Apis 
dorsate, the big bee which builds large nests consisting uf 4 single 
comb, either suspended tu the. under side of the branches of lofty 
trees or placed amongst rocks (this is the bee present at the 
Marble Rocks near Jubbulpore!, It ean be recognized by its size 
and elongated body. Its sting in the hot weather is very poisonous, 
even causing death when infligted in numbers. Apia indica, 
a smaller bee which forms smaller nests in hollow trees, holea 
in walls, ete., and the small bee, Apia florea, whigh is about the 
size of a amall house fly, and bwilds a single comb in the open 
upon branches of trees, ota,, its honey being peculiarly sweet though 
small in amourit. The wax and honey of Apis doreata is sold in 
Indian bazars, aa is also that of A. indica to a smaller extent, In 
parts of the country a certain amount of forest. revenue is derived 
from this source, Besides the varions species of Apis there are 
several species of Trigona, a group of smal! stingless bees which 
build in old walls, the nest being formed chiefly of chewed resin, 


The Bumble-beeis closely related to the cornmon bees ; it lives 
in small colonies in neste in holes in the ground ; each colony is 
founded by one large female, which lives through the winter. 


The females of many Solitary bees hollow out amall cavities 
in the earth or in wood or build cells of mud, pieces of leaves, etc. 
Jn_ these cells they store pollen or honey and lay one egg in each 
and then close up the cell. The larvee on hatching out feed upon 
the store of food thus provided. Amongst solitary bees the 
commonest forms in India are the,mason hees, Meguchile, and the 
errpenter bee, Xylucopa. The mpaon bees build celle of leafor mud, 
and gre to he seen at work in verandnhe, out-houses, ete., in dry 
weather in many parts of India. They store the cells with honey 
or pollen and deposit an egg in each call and carefully close it up, 
leaving the larva to develop by itself. The Xyloropm contain 
some of the largest and most powerful of the bees. They are often 
black or blue-black in colour, and .several of them bore into dry 
timber, and for this reason are called ‘carpenter’ bees, An Indian 
species bores into and riddles. timber, such as beams and 
Yaftera of houses, tea-factories, ete., forming celle in the wood, 
Serions cnnsaqnences occasionally follow the attacks of the 
Xylocopa, and acase came to the writer's notice where the roof 
of a large tea-factory in the Doars had to be entirely replaced 
owing to the damage done to it by carpenter bees. * 

ch 


Fami_y Diporrena'(vespip£)—(Wasrs). i: 
The wasps have a simple trochanter and angled antennm, 
reniform eyes and long projecting’ mandibles ; the body is stalked 
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and the insects are provided with a sting; the most distinguishing 
feature is to be found in the wings, which are plicate, i¢., folded 
longitudinally down the middle when the insect is at rest. 

Some of the wasps are solitary, others—amongst them the 
genus Vespu, which containa the paper-wasps and hornets—are 
social and live in colonies consisting of males, females, and workers 
(the latter being barren females furnished with wings), and they 
hduild ingeniously constructed nests, consisting of @ paper-like 
aubstanee composed of chewed wood or hark. These nests consist 
of one or more horizontal combs, each eomposed of a number of 
priematic hexagonal cells open at their lower enda, These con- 
tain the larves, which thus hang head downwards. The whole 
nest may be surrounded hy a firm or lanza covering. The larves 
are fed upon chewed insects. The whole population of the nest 
Gies in the late autumn, with the exception of the young fertilised 
females, These survive the cold weather months and found a 
new colony in the spring, the completion: of which is accomplished 
later by the workers which the femate brings up. The adults 
feed chiefly upon sugary matter drid fruit, a 


__ The commonest Indian wasfis are Polistes hebraus—a pmall 
yellow wasp with long legs, couition in verandahs— Vespa affinia 
and Vespa velutina—which build large nests in the forest—and 
Vespa maynifica—a large insect building in hollow trees and 
possessing a powerful sting. 


Solitary wasps form cella in branches of trees in a similar 
manner to the solitary bees, and'stock them with living insects or 
spiders, which they sting and paralyse, Having stocked the cell 
the female then lays an egg on the helpless inmate, closes 
up the cell and then dies. On‘hatching out the larva feeds upon 
the etock of living and fresh mat¢rial thus provided for it by the 
female. A common one in parts of India may be seen stocking 
its mud cells with a green caterpillar. 


Famity Fossoria.—(Sanp Wasps). 7 : 


,  Smooth-hodied insects, often with long legs and very like 
wasps, from which they are distinguished by having their antenns 
curled and not elbowed. The friint wings ate not longitudinally 
folded. In habits they resemble solitary waspe, constructing 
either cells of clay or burrows in the ground or tunnels in the wood 
and stems of plants, In these they place the paralysed insects; 
laying an egg in each. 


+ Others again, the Scoliida, which are hairy insects, freqnent= 
ly of large size, form no special receptacles for their young. They. 
are parasitic, and lay their egs in the larvae of other insects, which 
they firat sting and paralyse in the position in which they find 
them in their homes. These wasps are therefore to some extent ° 
beneficial, : : 
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Famity Formicip# (Anrs\. - we 


+ “tie antenne are elbowed and the ants can be distinguished 


from other Hymenoptera by the fact that they have a con= 
striction in the atalk which joins the abdomen to the thorax. The 
trochanters are undivided. The individuals of each species are 
usually of three kinds :—males, females, and workers ; the latter 
have no wings, but the males and females are usually winged, 
though the females soon lose their fying organs. They live 
in communities of various numbers, the tajority. being workers. 
The larvee are helpless maggots, fed and tendered by the workers or 
by the female, ‘The pupe are enclosed in silken eocoona, there 
heing the so-called ant’x eggs, which may he seen in fine weather 
exposed on the top of the nest to the warmth of the sun’s rays, 


Ants build neste which consist of passages and chambers 
dug out in earth and rotten wood, stumps of trees, ete., or they 
build in leaves which they fasten together, The burrowing ones 
generally pile-up the earth they dig out in hillocks above the 
surface level, 


The two most important sub-families of the ants are the For 
micidea, which have only one knot in their peduncle, the abdomen 
being not usually furnished with a sting, and the the Myrmicides, 
with two well-marked knots in the peduncle, the abdomen being 
usually furnished with a sting. The large yellow bamboo ants 
Geophylia emaragdina, Fabr., with yellow workersand green males 
and females—which builds nests in trees hy joining the leaves to- 
gether, and is plentiful in many parts of India, and the large black 
ant— Cani ponotus—which constructs ita nests in the ground and is 
a common example of the Formicides. Camponotus attacks other 
ants, and is to be found in attendance upon Aphide and Coceide. 
One of them has been found sucking the sngary secretion emitted 
by the Dun eal Monophiebua Scale, Amongst the Myrmicides may 
be noticeda large fierce ant, Sima rufo-nigra, called the sepoy ant 
in Madras from its colouration, with a red thorax and black head 
and body. It makes its nest in dead wood, and is often found in old 
Jongicorn borings in sandalwood trees in Coimbatore and Mysore, 
Its sting is very painful. The common red ant of the plains of 
India, Solenopsis gemminatua, which livesin large colonies in nests 
in the ground, under stones, ete. It constructs partially covered 
ways across ronds and is often to be seen carrying off dead insects, 
It has been reported as attacking potatoes and may be found to 
do damage in nurseries ; a largish ant with reddish head and dark 
abdomen éalled Hofcomyrmen scabriceps, Mayr., which is a granary 
ant and builds its nests in the ground and stores up grass and 
other seeds, Quite large heaps of grain are collected. fy there 
insects, which they may feed upon or simply allow to ferment and 
then feed upon the sugar contained in the fermenting masa. , 
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Some ants are in the habit of keeping Aphida (plant lice) 
in their nests, which they use much as we Use cows, sucking up 
the sugary secretions they emit. 


USEFUL HYMENOPTERA. 


7 The Hymenoptera contain several families of useful insects 
which tend to keep injurious insect pests, both in the forest and 
field, in check. It must, however, be borne in mind that the good 
is in some cases almost counterbalanced by the fact that the same 
families contain insects which are parasitic upon, and therefore 
keep in check, our useful insect friends. In spite of this, however, 
in the case of serious increases in the number of an insect pest 
such as a plagne of caterpillar, man is often deeply indebted 
to his hymenopterous allies. Iu this resect tha Chulcide with- 
out doubt contain numbers of insects of great use, and their further 
study will well repay the trouble expended on if, Undetermined 
species have been already found attacking bark-borera, such as 
the Blue Pine Polygraphus, Pityogenea, and the deodar Scolytue 
beetles, and this is but a commencement in the great field ready 
for exploration. The next family of use to man are the Johneu- 
monidee or ichneumon flies, which are par excellence a parasitic 
group, and more especially attack ‘the caterpillars of Lepidoptera, 
Numerons wild silkworms are subject to these attacka, and 
amongst forest defoliating caterpillars kept in check by them may 
he mentioned Lymantria (several species:, Dasychiru, Acronyota, 
Hyblea puera, ete. Future observations will add many more to 
the list. The family are of use also in keeping the wood-boring 
grubs, both coleopterous and hymenopterous, in check, the genera 
Rhysea and Thalessa being of particular importance in this reapect, 
A species of one of these geneta is parasitic upon the Indien 
spruce sirex, ‘The Keaeonide or: supplementary ichneumon flies 
as they are sometimes called, resemble in habits the Ichneumonidae, 
and they are of interest in the forest, since already species hnve 
heen found parasitic on the larve of the Scolytus deodar bark- 
borers, and researches will probably show that there are many 
other similar cases, c 


The Apide mast be classed-amongst the useful Hymenoptera, 
not omacconnt of nny predatory habits, but owing to the fuct that 
they furnish man with certain products, such aa honey and was, 
which add to his food and comfort. There is yet another and 
important part played by this family in Nature. Bees undoubtedly 
help largely in the distribution of ‘pollen, and therefore in the 
fertilization of the flowers of trees and shrubs, and consequently 
in the continuance of vegetable growth. It is not improbable that 
the family is of great service to the forester in this way. 


The Piploptera (wasps) and the Foseoria (waw-waxps) both 
paralyse and lay their eggs in caterpillars and other insects, and 
therefore are of some use in keeping down pests. ‘The sand-waspa 
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also attack grasshoppers, probably several times their own bulk, 
and lay their eggs in them. 


Little ia known about the Scoliide in India, but in Madagascar 
a species lays its eggs in the rhinoceros beetle (Oryctes) which 
attacks palms, It may be found that a species infesta and keeps 
in check the Oryctes in India when it is a serious pest at times, 

Amongst the Formicide present available information does 
not show that they are of much use, The bamboo unt, Heophytia 
snraragdina, feeds largely upon caterpillars, and so is possibly of 
some use in keeping down defoliating pests. 

Taken as a whole, the order may be looked upon as one of 
considerable use to man. 


T1-CORRESPONDENCE. 


Ohlorozylon Swistenia. 


Flindersia, a tropical Australian genus of trees and shrubs, 
with one species in New Catedotita and one on Ceram Island, and 
Vhlorocylon (monotypic) are classed under Rutacee (suh-order 
Flinderetoidee) by Engler in Engler u. Pranll Natiirliche 
Pflanzenfamilien, HI. 4. 111, 170. Doubtless there are strong 
arguments in favour of this arrangement. As Ir. Lushington 
points out in his lute communication on Chlorozylon, the leaves 
have pellucid glands and are aromatic, not bitter. Further, 
the stamens are free; a character which Kanjilal, in his most 
useful key to the Natural Orders, properly uses to separate 
Rutacece and other Orders from Melivcee; they are connate only 
in two species of Atwlantia and more or less connate in Citrua, 
while they are free, among Indian Meliacew, only in Wulsura 
robusta and Cedrela, 

On the other hand, there are many points of resemblance 
between Cedrela and Chioroaylon, nnd there is this important 
fact, that Flindereia, which undoubtedly is closely allied to 
Chlorexylon, bas a cup-shaped dise, ‘enclosing the ovary, 
similar to what we find in most Meliaceous genera. 


Chloroxylon ia one of the numerous instances which 
Tnstrate the imperfections of our present arrangement of 
phanerogamous plants, Our Natural Orders must he regarded 
as a mukeshift only. A non-natural system of especies and 
genera might be built up, not by using length and breadth of 
the sheet on which we write, but by employing the tlree 
dimensions of space. Such a system of phanerogamous plants 
would reseinble a huge building in which Chiorerylon would 
occupy ® corner, surrounded on all sides, as well as above and 
below, by allied genera, 
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When Indian Trees sees the light, which I hope will be 
some time next year, my young friends in India will see that in 
somne important eases F have been compelled to adopt an arrange- 
ment different from that of the Genera Plantarum and the Flora 
of British India, In the case of Chloroxylon I did not think 
such a deviation from the English standard works necessary, but 
only added a remark pointing out the strong argument for 
the arrangement adopted by Evgler. 

1 congratulate Mr. Lushington that, evidently without 
knowing Engler’s work, he has’ #rrived ut the same conclusion 


as this distinguished botanist. 
D. Branpis. 


Percentage of Hasential Oil in Sandalwood. . 


In my notes on the sandal tree, which were published in 
the ‘Stray Leaver’ of the Indian Forester in 190", I stated that, 
in my opinion, the richneas of the wood in oil was dependent 
rather on the elevation and exposure than on the soil. 


1 had then found sandal grawing freely in a tank hed in the 
Erode Taluq at an elevation of about 700 feet. I found no 
trace of heartwood either in the stem or roots, and a billet, 
when subjected to an analysis, did not contain even a trace of 
essential oil, 

I have now had an opportunity of examining the growth in 
the Tinnevelly district, where the tree is noticeable in two 
localities. At Conrtallum the tree is fairly abundant between 
an elevation of 700 and 900 feet. In this locality no big trees 
arefound. In the Alagarkovil valley of the Srivilliputtur forests 
the tree is to be found growing freely at an elevation of 900— 1500 
feet with a tnir percentage of big trees. In order to test the 
quality of the wood grown at this low elevation, I had twelve trees, 
which were grown between 200 aud 12u0 feet, cut and cleared. - 
From them [obtained Sinds. 14]bs. of scented wood. The wood 
wns of alight yellowish brown and very deficient in scent, The 
wood sold at a rate of Rs, 3-12 per mannd, which was a far 
better price than I expected to realise. Three of the billete, 
selecied haphazard, were subjected to analysis and yielded 
respoctively 0°24, 0°54, 046 per cent. of essential oil. 

In 1896 whilst at North Coimbatore I had two billets, grown 
at what I consider the most favourable elevation, viz, 2500 to 
3400 feet, analysed. One gave 1-04 and the other 2°44 per cent, 
of egsential oil. 


There seems, therefore, to be a regular gradation in the 
richness of the wood dependent on the elevation, and i¢ would 
be interesting if this could be put to the test in a dietrict which 
is really rich in sandal. 
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In my notes on the sandal tree, which were published’ in 
the «Stray Leaves’ of the Indian Forester in 190", | stated that, 
in my opinion, the richness of the wood in oil was dependent 
rather on the elevation and exposure than on the soil. . 


I had then found sandal growing freely in a tank bed in the 
Erode Taluq at an elevation of about 700 feet. I found no 
trace of heartwood either in the stem or roots, and a_ billet, 
when subjected to an analysis, did not contain even a trace of 
essential oil, = 

T have now had an opportunity of examining the growth in 
the Tinnevelly district, where the tree ia noticeable in two 
localities. At Conrtallum the tree is fairly abundant between 
an elevation of 700 and 900 feet. In this locality no big trees 
are found. In the Alagarkovil valley of the Srivilliputtur forests 
the tree is to be found growing freely at an elevation of 900— 1500 
feet with a fair percentage of big trees. In order to test the 
quality of the wood grown at this low elevation, I bad twelve trees, 
which were grown between 200 and 12U0 feet, eut and cleared. - 
From them I obtained Smds. 14]bs, of scented wood. The wood 
was of alight yellowish brown and very deficient in scent. The 
wood sold at a rate of Ks. 3-12 per maund, which was a far 
better price than I expected to realise. ‘three of the billets, 
selected haphazard, were subjected to analysis and yielded 
respectively 0°24, 0°54, 0-46 per cent, of essential oil. 

In 1896 whilst at North Coimbatore T had two billets, grown 
at what I consider the most favourable elevation, viz. 2400 to 
3400 feet, analysed. One gave 94 and the other 2-44 per cent, 
of ebsential oil. 


There seems, therefore, to be a regular gradation in the 
richness of the wood dependent on the elevation, and it would 
be interesting if this could be put to the test in a district which 
is really rich in sandal. 
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At the same time there seems to be a limnit reached at about 
3590 feet, though in North Coimbatore, at Osahatti and elsewhere, 
sandalwood is growing well at higher elevations. I believe that 
some fell'ngs have been recently undertaken in Coimbatore at these 
higher altitndes, and it would be interesting if the results were 
published giving the quality of the wood obtained and ite 


richness in oil. } 
PaLaMcorran + # P: M Uvsaixetoy, 
11th November 1902, Deputy Conservator of Forests. 
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A Peouliar Type of Teale Forest. 
I exxp an extract from my diary, as someone may he able to 
answer the question az to how thix peculiar kind of teak forest 
came to be farmed, asso far I aim still at a loss to explain it. 


“ Girdled 64 trees to-day ; the teak forest in this creek (the 
Kugy1) is of peculiar formation known locally as ‘waiks.’ These 
waiks are islinds of teak always far apart in the moist jungle 
bordering the creck. 


“The moist jungle is’ never more than a few hundred yards 
broad, then gives place to hills covered with Engdaing, 


wennfes foot 


eS. a 


Wi Teak LE] | moist (Evergreen Forest) 


“The maps, section and plan will explain what I mean. The 

trees are of gigantic size, aa it is useless in my opinion having a 
tree of 13 feet girth and over, Seedlings are totally unrepresented, 
aud saplings none or very scarce, Same may he said for second and 

* third class trees. It is astonishing to me how the teak originally 
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got here and only in these ‘waiks,’ Why not all along the 
moist forest ? as L have seev similar forest in the Chindwin, only 
the teak there was not in spots like here, de, the Nampanan 
ereek, Sanda Reserve.” 


T should note that these “ waiks” usually contain trees mainly 
of the same size, as subsequently I came on to “ waiks” of teak 
containing handreds of thousands of saplings (these waiks are 
well known and have names): it is true-these were near villages, 
and ail the old trees had been cut out, but in the waika of 
gigantic trees only now and then a stump would be found 
showing where rome estra-fine giant bad been extracted, long 
ago, to make a boat hull. 

C. Broce, 


Mogok. Deputy Conservator of Forests, Ruby Mines District, 


‘The occurrence of a different type of forest in the valley to that on the 
neighbouring hills is, we expect, due to geological conditions, the beds of 
laterite which generally accompany * Engdaing® having probably been 
eroded in the valley. 


The ‘waiks’ of teak have long been a puzzle: perhaps they are the 
remains of an older type of forest, which is being gradually encroached on 
by the evergreen type. ~Hox, Ep. 


: ILL-OFFICIAL PAPERS AND INTELLIGENGE. 


Report on Spike Disoase Jn ‘Sandalwood Trees in Coorg, 
: No, 541, dated 24th July 1902. 
From—-C A. Barven, Faq, M.A, F.L.S; Government, Botanisi, Madras, 
To-The Secretary, Board of Revenue, Madras. 


I fave ‘the honout to: forward the following report upon the 
_ “apike” disease in the Coorg sandalwood trees. 


2. As will be known to you, I wns only able.to spend a short 
time on the spot, and although this would frequently he amply 
sufficieut to determine the cause of a plant disease, there are a 
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number} of points in the present ensa which have not been 
elucidated. The result of my studies has been to trace the disease 
to the rvots, but the exact cause of this diseased condition has not 
been determined. A number interesting facts have been collected 
regarding the life-history of the sandalwood, and these should put 
any future observer in a better position to clear up the mystery, 
especially if he has a laboratory equipped for eryptogamie work. 


3, The disease seers to be of recent origin. It so happens 
that, from the appearance of the branches, it is possible to tell 
whether a dead tree has died of “spike,” and as only the dead trees 
are collected for the sandalwood of commerce, it is probable that 
the disease, if of long standing, would have been noticed before, 

However that may be, 
the first reference to it is, 
I believe, the dotailed report of Mr. MeCarihy, the present Deputy 
Conservator of Forests in Coorg. ‘To all appearance spike ” bas 
only made itself felt during the last four of five years, and during 
that time has swept the sandalwood trees from whole tracts, 
especially where, from artiticial planting or other causes, the trees 
are near together. 


A.Progs. (Working-Plans) June 1900, Nos, 9-12. 


4, ‘The steady progress from plant to plant, the complete 
destruction of all plants, excepting very young ones, in attacked 
arens, and the frequent immunity of isolated trees seem to point 
most decisively to the presence of a definite communicable disense, 
and not to peculiar phase of growth due to conditions of weather 
or soil. From certain facts it wonld appear to be contagious, 
whereas in some cases it is diffenlt to see bow the affected trees 
could have touched each other. The determination as to whether 
the disease is contagious or infectious would add a good deal to. 
the ease with which it could be diagnosed and prevented. 


6. Upon my arrival at Fraserpet, the spot selected for my 
sturdy of the disease, a very careful analysis was first made of the 
external above-ground characters of the affected trees, The 
following is the description published by Mr. McCarthy ;—* The 
new shoots and leaves of a tree, instead “of presenting the graceful 
appearance natural to the species, begin to grow out stiff and 
straight: the leaves also stand up stiff and erect like bristles, and 
as their arrangement is opposite and alternate, the shoot looks like 
a spike with four lines of erect leaves growing’ down it, something 
like a chimmey brush, There is no discernible change in the new 
axis, except that it grows out stiff and straight. As regards the 
Jenves, in the first place the distance between the alternate pairs 
is greatly decreased, then the petiole and blade are tip to tip in 
one straight line, and lastly the blade is shorter, narrower and 
more pointed. However, there is no sign of spot or sickness in 
the leaf substance, As the Gisense progresses, the new leaves 
become still smaller, narrower, more pointed and fewer each 
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successive year; until the new shoots present the appearance of 
fine spikes bearing 4 rows of fine bristles. After this the tree 
rapidly dies off.” 


6 This isan excellent and accurate description. But as 
the best description in woods are not always easy to understand, 
T have appended a series of photographs and poivoned herbarium 
specimens which may be consnlted as well. 


7, Ishall first describe the appearances in old and young trees 

recently attacked by « spike,” and, after that, a young or old tree 
in the jnst stage of the disease, The first photograph represents 
an old, luxuriant tree, only recently attacked, [t appears extremely 
healthy and full of folinge, but a close inspection shows that many 
of the hranches are peculiarly formed. ‘The latter have a feathery 
appearance, the leaves are smaller, narrower and more pointed ; 
they are closely atranged on the branches, and there are no flowers. 
These are the spiked branches. It is to be noted that such a tree 
is not uniformly attacked all over. Certain branches, frequently 
widely separated, are seen to be completely spiked, while the 
neighbouring ones are normal. In fortunate cases it is possible 
to detect the commencement of the disease in a branch. Parts 
of it are spiked and barren: others normal and flowering (see 
herharinm specimen No. 3). In such branches it is generally 
possible to detect; eases of phyllody, the inflorescence giving place 
to a tuft of leafy shoots and the flowers often being deformed, some 
orall of the sepats, petals, stamens or pistils being changed to 
small green leaves. 


8. There appears to be no necessary connection between 
the parts of the tree which shows “spike.” Heaithy trees are 
occasionally met with in which there isno appearance of the 
disease other than a tuft of small Jeaves at the ends of one of the 
branches. Sometimes too small branchlets, at different points, 
simultaneously develope the small, crowded leaves —just as in 
witches’ brooms—while at other times—and this is the case in 
the tree photographed-—one-half of the tree is more or less 
spiked, while the other half produces flowers and fruits as usual. 


9. There are certain points in which a young tree just 
attacked differs from the old, well-grown tree just described. It 
is less usual for the individual branches to show such marked 
differences among themselves. The lower leaves of a branch are 
normal, while the upper ones show the appearance of “spike” 
and phyllody. Thus you may frequently find a young tree, the 
whale of whose branches have normal, large leaves below, with 
small spiked tufts at the ends (see photograph No. 4). The 
period during which the whole tree becomes involved is probably 
iar shorter in these cases, and a young plantation, where ‘spike” 
has entered, becomes rapidly destroyed and shows in the clearest » 
manner the various stages of the disease, 
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10. From all accounts the progress of the disease is very 
rapid, and the transition from a luxuriant tree, with many healthy 
leaves upon it, to the ease of advanced disease abont to be deseribed 
may be merely a matter of months; but exact observations are 
wanting on this point. 


11, Thetfollowing are the characters of a young or old tree 
where the disease js well developed and in an advanced stage, At 
adistunce the tree appears to be dead and leafless, or perhaps 
better, it appears to be pronouncedly deeiduons, reminding one 
strongly of an English tree in winter. A nearer inspection shows 
that there are many leaves scattered over the tree at the ends 
of the atiff branches, but they are very small indeed and form 
little brushelike terminal tufiq The branches are, however, full 
of sap. The leaves ave very different from the normal, bealthy 
ones, exhibiting in an esaugerated manner the form of those on 
the feathery branches already described. A atndent confronted 
for the firsé time with healthy and diseased sandal trees would 
at once pronounce them to be different species. 


12, A marked character of all the diseased plants which 
I have examined is the absétite of any external appenrance 
anggesting the presence of angi parasite, animal or vegetahle, Tt 
is trne that, at first sight, the idea of witches’ brooms suggests 
itself. But there are many respects in which the present 
disease differs from these, especially in the fact that the whole 
tree is aurely, though perhaps slowly, affected, and that the 
abnormal appearances are not confined to single branches. There 
is also the most perfect regularity in the leaf formation, and 
there are no deformities anywhere to be seen, 


38. The absence of flowes was the first point to be 
inveetigated. The ocenrrence gf, phyllody is one of the most 
puzzling parts of the disease. ‘This peculiarity is frequently due 
to excess of nutrition, whereas. any injury to the roots most 
generally resnits ina-great development of flowers and fruits, 
But the phyllody in this case is not accompanied by increased 
lnxnrianee, ‘The leaves, on the other hand, become successively 
smaller, until the leaf surface is insignificant as compared 
that of healthy plants. ‘The causes which indneed phyllody in 
garden plants cannot therefore he considered here. It is more 
probable that in this case, ne will be seen directly, the excessive 
and rapid formation of leaves points to an attempt on the part 
of the plant to,cure iiself of a grave disease, 


14, There appears to be no absolute rule as to the period 
at which the sandalwood Howers, But, when it does, it is usual 
for each branch to end in an ihfforescence, and, further, for each 
of the latter to eud in aterminal.flower, It is obvious that when 
a flower bud ia formed at the end of a branch, no further growth 
woald possibly take plave until another vegetative shoot could 
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Yyeplace it, and this does not, 1 think, usually take place’ untit 
the flower has developed and, formed its fruit. There is thue 6 
considerable resting period, at any rate from leaf formation, in 
the normal life-history of the tree, Supposing through some 
renson the formation of flowers were to be prevented, this resting 
time would not be available, and leaf after leaf would he formed 
in rapid svecession. It might well be that, just as in the case 
of a temperate plant deprived of its winter's rest hy being 
introduced into the tropics, excessive leaf formation might result 
in ultimate exhaustion. And the sign of this exhaustion would 
be seen in the decreasing size of the leaves. 


15, Tt is well known, however, that phyllody is also caused 
by the attacks of various parasites. Different fungi attacking 
the tissues of a plant, cause the flowering branches to develope 
into leafy, barren ones, In facta case has been noted of this, 
occurring in a Thesinm, one of the sandalwood’s nearest allies, 
and like it, a root parasite. A microscopic examination was 
therefore made of the vegetative shoots and their young tissues in 
spiked plants, There was no evidence at all of any attack, ‘nor 
was any foreign body found in the cells, 


16, But this examination brought one significant fact to 
light, All the tissues of the diseased branches, even to the 
smallest twigs, were found to be loaded with starch, Since the, 
main function of the leaves in a plant, as far as nutrition goes, 
is the formation of starch, it appeared that they were, in this nse, 
doing their work excellently. In healthy branches of small size, 
however, there was no starch at all. As fast ax it is formed thia 
substance is hurried away to be used up in the processes of growth.’ 
There was then evidently a sign of stagnation in the diseased 
plants. For growth, besides the starch formed in the leaves, a 
plant has need of other substances-—salis and water—which are 
contributed by the roots. In the diseused plants growth had- 
ceased to a large extent, and they were dying with their tissues’ 
loaded with undigested food, This fact pointed very distinctly 
to the rooty as the place where trouble might be sought. “A 
certain arnount of water and salts is always present in the stem’ 
aud roots and lever, and, supposing furtiier supplies of these 
substances were cut off, this limited quantity would he sufficient 
to keep things going for n time. This would necount for the’ 
formation of the leaves in spiked trees, and would also avconrt for 
their being smaller and emailer until the final death of the tree. ~ 
°° 17.- Certain other facts may Le mentioned in this place as 
tending to confirm the impression that the roots were diseased, 
Mr, MoCarthy las noted that all the branches of a tree which: 
show “apike” usually do so.in the same stage. The diseas 
appears to be one which attacks. the plant as a whole, and, 
althoueh-it may not succeed in overcoming the whole tree at! 
gnoe, we do not meet. with branches of exrly and late stages. They’ 


24 REPORT ON SPIKE DISEASE IN SANDALWOOD TREES IN COORG. 


tre merely apiked or not ; if healthy, then normally so; and if 
spiked, they are all spiked to the same degree. : 

"18. Another fact of intetest is that rootauckers, or shoota 
sent up from injured roots, are almost always spiked in trees 
auffering from the disease, I have, indeed, met with a tree 
which appeared perfectly healthy, and yet every rootsucker was 
spiked and formed such a marked contrast to the stem branches 
that they would have been unhesitatingly assigned to different 
species of plants had it not been possible to trace the connection 
between the two. pa 

19. Although I had not’ the opportunity in the time to 
make a thorough study of the way in which the disease had apread 
over the country, the observation of a series of spiked trees, their. 
relative position and the various stages of the disease gave one 
the impression that the attack was progressive, but whether by 
contagion or infection could not be determined Tuking a. set 
of diseased trees which were selected for careful study, it wae 
found that, while they were all dead or in advanced stages nt one 
end, those at the other were healthy or showed signs of recent 
attack, Further observations are called for on this point, and 
an recurate account of ‘the progress of the disease in certain 
feolated and well marked areas would throw tuch light on the 
best way to fight the evil. In the series of specimens referred to 
Above, the direction in which the disease had spread was along 
the banks of the Kauvery, where countless roots were exposed hy 
the fall of the sandy banks. 

20. The examination of the above-grunnd parts, and the 
collection of specimens for microscopic work, had taken wp 80 
much time that only two days remained for the roote, All the 
facts noted above were not observed at one time, and it was only 
the chance discovery of the abundant starch in the tissues of the 
young shoota which: definitely pointed to the roots as the diseased 
organs, The leaves were doing their work of starch formation ; 
what were the roots about ? The collar was examined in several 
trees, but it showed no disense which might account for the 
cutting off of supplies. The main roots were living and 
apparently healthy. It was only after long search that it waa 
discovered that there was something seriously wrong with the 
root-enda. 


21. The root system of the sdndalwood is very peculiar and 
does not seem to have received the amount of attention that it- 
ought to have done. As compared with other trees around, thie 
is the part of the plant which ia most characteristic, and attention 
should therefore have been conceritrated upon it in the numerous 
plantations. It is averred it text-books that the tree, like 
Thesium and others of its class, id a root parasite, that it attaches 
its roots to those of other plants‘and aucke their juices for its own, 
growth. But the pronouncements of ‘thé various forest offjcers, 
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‘who have written upon the subject are vague in the extreme: 
Most appear to be doubtful, while some Idly affirm that the 
sandalwood is not a parasite any longer, having lost the power 
which it formerly possessed. This is an extremely erroueouy 
statement. ‘The smallest examination proves that the roots of 
the sandalwood are inextricably united with those of other ptants, 
and that the plant is a greedy and constant parasite. It is 
moreover to be noted that the development of root-hairs, by which 
a plant becomes intimately connected with the smallest particles 
of soil and absorbs water and salts from them, are almost entirely 
absent in those that 1 have examined, and it becomes a question 
as to how far the enndalwood roots are able to act like other roots 
in the procuring of their foody:. Upon contact with the root 
of another plant the sandalwood root forms a small swelling or 
cushion at the touching point, From the centre of this is 
produced a sucking organ, and the juices of its host are used 
for its own purposes I consider it probable, from my own 
observations, that the sandalwood roots at any rate in Casuarina or 
Lantana plantations, do very little true root-work on their own 
account, and are dependent almost altogether on their hosts for 
their supplies of water and saltamiy 


22, An examination of the roots of spiked trees shows that 
their sucking organs, or “haustoria” as they are technically 
termed, are absent or dead, It isa matter of some difficulty to 
follow the roots to their termination without breaking them. 
For two whole days my staff were carefully dissecting the earth 
away and laying bare the root systems of spiked and healthy trees, 
with the invariable results that all the root ends of the spiked 
trees wear dead and rotten. That there isa root disease present, 
then, I have no manner of doubt.’ As regards the exact cause I 
bave not had the means of judgibg’”’ It seems to me that this is 
a suitable piece of work for the Cryptogamic Botanist to the 
Government of India. ot 
28. Bearing these facts in mind, the following is what 
appears to happen in spiked trees, although I cannot profess that 
all the phenomena are explained. An injury occurs to the roots 
and their ends die: the supplies ‘of salts and water are thus cut 
off from the plant. This does not take place all at once, for there 
are a great number of root-ends to be affected, and there is also a 
certain quantity of salts and water stored up in the stem and main 
roots: the shortage in the supply of the salts needful for 
seed-formation accounts for the cessation of flowering: fresh roots 
sre needed and fresh leaves are. called upon, at an unseasonable 
period, to produce the necessary material: the branches continue 
in their growth, which is not terminated by the formation of 
a flower, and new leaves are formed in rapid succession: the old 
leaves sre thrown off, and the new ones formed are smaller and 
smaller: by their active metabolism, the tissues, even to the 
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smallest, twig, are filled with. stareh which has no. chance of 
getting away: the tree finally cannot stand the strain, and having 
used up sll ite aupplies of salts and water, finally dies of 
exhaustion. 


24, Anumber of other facts were observed, and as these 
may throw light on the study we are engaged in, they are 
appended. In the few cases where I was able to properly examine 
the roote of spiked trees, I noted that the Lantana roots near were 
jauch diseased, and at fiyst it naturally occurred to me that the 
supply of poisonel food was qnite sufficient to kill the sandal 
roots parasite onthe Lantana And this may, to some extent, be 
the case. Mr, McCarthy has noted the coincidence of the spike 
and the Lantana invasion of Coorg. This isa point well worthy 
of further observation. ‘The Lantana has got such a hold of the 
conntry around Fraserpet that nothing short of devastating 
disease can free the country from it. ‘IJfit is found to be in some 
way connected with “ spike ;” then the first thing to he done is to 
stem the torrent of invasion, and thus to save those portions 
where the Lantana has not yet arrived. “Spike” is well developed 
in the Hunsur neighbourhood, ang Mr. McCarthy states that it 
originally came from Mysora info Coorg. I have heard nothing 
about the presence of the disease in the Hassan District, but little 
seems to be known about it, and I think it would be well to interest 
the Mysore Government, so that accurate observations may be 
made regarding its presence and connection with Lantuna. 


_ 25. The known healthiness and rapid growth of sandalwood 
trees in Lantana and Casuarina plantations have been, I believe, 
Usually attributed to the particular’kind of shade afforded, and the 
éccurrence of leaf-mould beneath the trees. Ido not think that 
Casuarina is a tree which offers. much advantage in the latter 
respect, On the other hand/ ‘the two Caruarina-cum-sandal 
plantations, which I wag able, through:the kindness of the Dewan, 
to visit near Bangalore, at once showed that the sandal is as 
greedy in its attachment to the Casuarina roots as it is to those 
of Lantana. I would therefore explain the early success of the 
sandalwood in these plantations as due to the abundant nutriment: 
offered by the surface roots of the“nurses rather than to the kind 
of shade, and especially so since the shade differs so markedly in 
the two cases, ‘The study of the sandalwood plantations from this 
point of view—to my mind the most important by fur—haa been 
altogether neglected. A thorough biological stady of the root 
system, its likes, its dislikes and its dangers, would be far'more 
productive of useful results than much of the haphazard planting 


of former years. a 2 


iene p ‘ 

26. Lwould add, as contributions to this interesting study, 
that the Casuarina roots. in the two. Bangalore plantations 
examined, were badly infected witha parasite resembling that’ ‘of 
the well known alder root tubercles. The sandal roots’ frequently: 
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attach their haustoria ta their own’ roots, an operation resulting 
in curious fusions among the older roots. The poor dévelopment 
of root-hairs in the sandalwood roots suggests a saprophytic ag 
well as parasitic habit, This is iti accordance, with the experience 
gained that the seedlings require lenf-mould for their first year, 
T have found the seedlings firmly attached iri all directions to the 
roots of grasses and other plants, statements to the contrary 
notwithstanding. While examining the diseased roots of the 
sandalwood after leaving Coorg, I observed, besides a few hyphe, 
not in themselves sufficient to account for the death of the 
footlets, certain peculiar bodies’ in the vessel.” These upon 
examination turned out to be thyloses, or protusions of the living, 
cells into the cavities of the empty vessels, due to great 
pressure, Many of-these thyloses'were filled with starch, thereby, 
increasing the storage room for this overabundant substance, 
But ‘their chief function perhaps in the tissaes is to stop up 
cavities through which injurious” influences might reach the 
interior, Here, on the death ofa rootlet, the wide vessels afford 
ensy entry to parasitic fungi and bacteria, besides the smaller 
forms of animal parasites, An attempt is made hy the root to 
stop up the vessels by the fotihation of thyloses as stoppers, 
That this view was the cdrfect one received unexpected 
confirmation from a section through a haustorium which had 
attached itself to a sandal root. At the point where the sucking 
organ was endeavouring to enter the vessels ‘they were protected 
by an abundant formation of thyloses which stopped up their 
cavities, ‘ 
‘27. A difficulty which occurred to me was, that when # 
plant ig spiked and its root endg are dead, there rppears to be na 
attempt on its part to form fresh adventitious roots from the older 
ports of the root system. This fresh formation of roots frequently 
takes place in other plants when they are attacked and destroyed 
_ by parasites. But it hns been mentioned that very young trees do 
not-show “spike,” and I would suggest that in these cases the 
roots aye still in a sufficiently plastic condition to form new ones 
above the point of injury. ‘The roots of the sandal probably 
quickly pass into the permanent condition as far as root-formation 
is concerned. The young trees keep up the fight as long as_ they 
are able fo form fresh roots, but.as soon as this plastic condition 
is passed they too succumb to the disease. : é 
28. In the old plant we have seen that‘ spike” usually. 
appears suddenly. on one isolated branch or part of the tree, so. 
that you see, in the most curious juxtaposition, normal, flowering. 
and fruiting. branches and barren spiked ones. Sometimes. 
one-half of a- tree ia completely spiked, while the other half ig 
healthy. A young plant, on the other hand, frequently goes off 
into “spike "all over at the same time, This is probably due to, 
the much larger area of the root system in the older tree. As will | 
ye seen later, the’ roots: may extend for . very considerable 


30 REPORT ON SPIKE DIESASE IN SANDALWOOD THEES IN COORK 


distances. While the whole of the root-system in young plants ie 
very quickly invaded, it takes a very considerable time before this 
can occur in the case of an old one. It is quite poasible also that 
certain parts ofa tree are fed by certain portions of the root 
system, although there are generally in plants special arrangements’ 
for cross connections in case of sudden injuries. 

29, Inan old plant, such asthat reproduced in photograph 
No. 1, it may be noted that a great many of the spiked branches 
are such as have been shortly broken off (see photograph No. 3). 
This at first led me to suspect the eutrance of some parasitic 
fungus at the broken surface, “Bat the examination of the spiked 
shoots did not show the presence of any fungus, and the tissues 
were perfectly healthy. It appears, however, that any late 
developing branch on a spiked tree ig likely to be spiked. Such 
are the epicormic branches from various parts of the stems of old 
trees, and so alsoare the rootsuckers arising from injuries to the 
roots, Probably the shoots of the broken off branches are also 
of this character, heing formed late to replace the branches which 
have been'removed, It ix worth while also pointing out that all 
these late formed branches are produced as the result of some 
injury to the plant. Tae 

30. One cannot note the wiy in which the disease spreads over 
the’ country without suepecting the roots as passing on the disease, 
When the trees are near together, as in a plantation, in a 
comparatively short time the whole of them are infected. Where 
they grow along the banks of ariver the direction of progress is 
along the banks. Where finally the trees form isolated clumps 
in the middle of fields, they are frequently quite healthy, although 
comparatively near to fries of diseased plants, This ia a fact 
that was pointed out me by McCarthy, and it is quite in 
keeping with the idea of ‘spread from root to root underground, 
I may incidentally mention "ti Mt the roots ste far more 
wide-spreading than might at first be supposed. They probably 
live long after the trees to whichithey belong have been removed, 
and  rootsuckers spring up when it is impossible to tell whence 
they have arisen, In one case I had a root dissected out and it 
extended to the astonishing length ot 100 feet, althongh I had not 
reached its end, and this was?iti & nearly straight line across 
the field. . : 

31. The conclusion arrived at thus far is that the disease 
called “spike” in sandalwood is due to the death of the root 
ends. What causes this has not been determined. An examination 
of the material brought to head-office has not thrown any light on 
the aubject. The hyphw present in the dead roots do not seem: to 
me to be present in sufficient. qtantity to eause thie state of 
things, and to infer a bacterial Uisease would be obviously a plea 
of inability to find an adequate case. The bacterial diseases of 

e planta are few and of doubtful character, and there sre notie of the 
lesions and mal-formations in the tissues in the present case’ 
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which would be expected to accompany a bacterial disedse. A 
more careful study of the root ends, which was not possible in the 
time at disposal, and especially of those not yet dead, would 
perhaps give a clue to this puzzling disease, 

32, Meantime, the progress of the disease should be 
enrefully noted, It seams to me most probable that it is spread 
from plant to plant by megus of the roots, There are no 
appearances of infection in the leaves and young branches. If it 
took place through the broken surface of the stem, what plant 
could escape ? There is no tree perhaps 60 much hacked about and 
a0 covered with wotnd-callus-formations as the eandalwoad. 

33, Some interesting experiments might be conducted, If 
the phenomena noted in the above-ground parts are merely due to 
the failure of éhe roots, then it showjd be easy to induce them by 
cutting off root after root of a healthy plant and watching the new 
shoots forming on the trunk and branches as well as the root- 
auckers. Branches might be broken” off from a tree where the 
disease bas just made its appearance in order to see if the fresh 
shoots formed will be apiked. Diseased roots may be brought into 
contact with healthy ones with small ditficulty and the evidence 
obtained as to whether the diserse is readily transmitted from tree 
to tree by this means. But it ia perhaps early in the enquiry ta 
formulate more of these experiments. There is no doubt that a 
grove disease has appeared among the sandalwood plantations and 

rests, and it will rest with those concerned whether they prosecute 
further the studies thus commenced. 


—_ 
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Quarterly Report on enquiries conducted for the Government of 
India by Professor Wyndham R. Dunstan, M.A. F.BS., See. 
0.8, Director of the Scientifigfand Technical Department of 
the Imperial Institute * . 

Since the date of my Annual Report on the work conducted for 

India in the Scientific and Technical Department of the Imperial 

Institute, Flying Seal letters have been received advising the 


despatch of a large consignment of the pods of Cassalpinia. 


digyac, which is required for the-purpose of conducting tanning 
experiments on the large scale. Advice has also been received 
of the despatch of the promised large instalment of the barks of 
Bhorea robusta and Zerminglia tomentosa, which are being 
investigated with the view of obviating the purple tint which is 
eommanicated to leather. tanned with these materials. 

22. Advice has been also received of the despatch of samples 


of Hyoscyamus mutious for comparison with the Egyptian plant,. 


which bas proved to be an important source of the alkaloid 
Hyoscyamine. Samples are also being forwarded of Hyoscyamus 
niger from Saharanpur, with the request. that these species may be 
submitted to chemical investigation. There is now. considerable 
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demand in the English market for different species of Hyoscyamtis; 
so that it is important that the constituents and medicinal value 
of the Indian species should be precisely determined. 

3. The Reporter on Economic Products has also forwarded 
foitr ‘samples of tobacco’ from Assam for chemical examination 
and an expert opinion on their value, These sumples have now 
heen received, but their condition is very unsatisfactory, hnving 
apparently undergone deterioration during storage and transit. It 
is feared that they will be of little value for purposes of commercial 
valuation, 

4. Asample of the fibre of Agave americana from Cachar, 
Assam, has been also received for analysis and valuation, 1b is ab 
present under investigation. 

5, The Reporter on Economic Products hae asked for a 
report on samples of Asbestos from Central India, and has annonne- 
ed his intention of making this produet one of the subjects for 
investigution during the current year, The use of asbestos in this 
country has considerably extended during recent years, and uses 
have now been found for inferior grades of the mineral, even 
when it is composed of short friable threads, and there is no 
doubt room for the further development of the trade in the Indian 
material. ' 7 

6. The Reporter on Keonomie Products has also requested 
tobe supplied with information as toa fire- and water-proof 
cement for joining mica, Workers with mica in this country 
have been asked for their opinion on this subject. . 

7. Lhavealso to add that since the dnte of my last report 
a paper by Dr. Henry and myself on the poisonons constituent of 
young “Dhurra” or “JSuar,” the “Great Millet”, (Sorghum, 
vuigare) has been communicated to the Royal Society, and an! 
abstract has appeared in the Proceedings of the Royal Society 
for June 1902, I may also méntion that at the two soirdes at 
the Royal Society, held in May and June last, specimens of 
the prineipal Indian products now under investigation in this. 
Department were exhibited together with the results of their 
chemical examination, and that these exhibits attracted consider- 
able attention. 

8. In February of the present year I read a paper on “The 
Coal Resources of India” before the Indian Section of the Society 
of Arts.” This paper bas iow been issned by the India Office, 
together with a large map of India showing. the coalfield and 
railway communications alluded to in the paper. The paper can 
be purchased ‘through the Agents for the sale of Indian official 

ublicatiéns, and copies have been placed on sale in the Indian 
Bection of the Imperial Institute. 2 
¥ pt o 0. Wynpsam R. Dunstan, 
pom Director) Scientific ani Technical Vepartment, 
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‘The Rapid Ageing and Fireproofing of Wood. 


Tur preservation of wood was formerly accomplished by 
drying and covering it with eoatirigs designed to prevent the 
entrance ofairand moisture, ‘These have given place Lo numerous 
plans for the introduction of untiseptie liquide. 


‘The decomposition of wood occurs soon after it is felled and 
exposed, whether in Togs or pieces, to the air, moisture and 
Variations of the temperature. bis also destroyed by being buried 
in the ground or immersed in water, Cut up in phinks and dried 
in the open air it warps and cracks, causing considerable loss, At 
U0 deg. U, all wood, dry or preserved by antiseptics, is carbonized 
without production of ‘flame, but subjected to a red heat or 
to the action of a burning body, as in fire, the pieces of wood are 
completely destroyed, even if they are covered with u coating 
opposing to the fire a certain resistance. Whence the multitude 
of processes made use of for more than a century for increasing its 
durability. 


Let us consider in a few words what wood is, the properties 
of its principal components, and the causes of their rapid change. 


‘Wood is formed essentially of two different enbstances, one 
predominating, the ligneous, and the other liquid, the sap. : 


1, The ligneous is formed of cellulose, that is, with 
reference to its elements, of carbon, oxygen and hydrogen. This 
organic tissue constitutes the framework of the plant, in the 
form of vessels and fibres, which are covered with an agglutinant 

* organic matter (vasculose, eutose, pectose, ete.) The principal 
cause of change of the ligneous is the great affinity of its carbon 
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for its oxygen, an affinity favoured by the changes of dryness and 
moisture, and finally resulting in the disorganization of the fibrous 
structure. The wood loses its power of resistance, the fibre is 
disintegrated and falls into a grayish powder, 


Pectose and pectic acid, in the state of pectate of lime, form 
a part of the organic cement which binds together in bundles the + 
cortical fibres of a great number of useful filamentous plants. 


Pectose, like cellulose, is insoluble in all neutral solutions, 
but it has the property of conversion under different influences 
into soluble gelatinous products. Submitted to the double action 
of heat and of acids, it is transformed into pectine, a neutral 
colourless body, soluble in water, then into pectic acid Cy., Hy 5s 
Oy, and quite a series of -bodies increasing in acidity in pro- 
portion aa they recede from their origin, ‘These bodies may be 
presented in the following order : Parapectine, metapectine or 
parapectinic acid, pectonic acid, pectic acid, parapeptic acid and 
metapeptic acid, 


2..The sap which fills the cellular cavities of the organic 
tissue is composed of a considerable quantity of water, holding in 
solution mineral and orgauig substances (nitrogenized, fatty and 
sugared). The sap passes by endosemose, and not by capillarity, 
from the soil into the roots; then circulates hrough the different 
parts of the plant, conveying various dissolved mineral substances 
such ag are found in the ashes. ‘This liquid, therefore, is one-of 
the essential causes of the vitality of the wood. After it is cut 
down, the sap, undergoing the affinity of its*earbon for oxygen 
and of its nitrogen for hydrogen, becomes a favourable medium and 
an aliment for the nourishment of worms and for the development 
of cryptogamic germs—additional and powerful causes of the 
changeableness of wood. ‘ 


The sappy liquid represents a weight varying from 18 per 
cent. in the yoke-elm to 50 per cent. in the poplar, 


Not only are the chemical and physiological causes of the 
changes of wooa now understood, but a remedy has been found for 
the evil. It has been known for x long time that a dry wood is 
much less subject to decompbsition than a moist wood still 
impregnated with sap, ‘Thie observation hus led to submitting 
the wood before its employment either to natural or to artificial 
and rapid desiccation, ; 


Until within the last few years the first method, the most 
simple, that of exposure to the air fora time, afforded good results, 
but the natural drying, which requires a good deal of time, 
especially for hard species and for considerable thicknesses, 
necessitates a very large surface for piling wood and the loss by* 
waste proceedirg from splits at the extremities increases the price 
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of dry wood. This explains the numberlens methods for obtaining 
the rapid drying of the wood ‘under the best possible condi- 
tions. 

To describe all the processes would take us too far from the 
parts of the snbject which we have in view. Paulet describes 
173 methods, most of which have been patented, and which may 
be distributed in the three folléwing groups :— 


1. By natural infiltration or displacement applicable to 
standing wood or that recently cut down. 


2. By pressure in the open air, applicable to wood in barks 
or by pressure in an inclosure, applicable to dry wood. 


3. By superficial appligntion’ of antiseptic agents. (by 
carbonization, immersion and coating) usefal for all kinds. 


Before considering the ingenious Nodon and Bretonneau 
process for the rapid ageing and fireproofing of wood, we will 
rapidly analyze the principal methods which have afforded 
material results. : 

In the first group may be honed rafting, which consists in 
immersing the pieces in water. This allows of drying the wood. 
more rapidly, for the sap having been partiully driven out by the 
water, which has replaced it, thia will evaporate more readily than 
the sap. For instance, oak for flaoring, which would require two 
years of drying in the open air, may be dried in four months after 
having been subjected to the action of the water. 


Wood is immersed in a stream or basin for three or four 
months. If the cireumstarices allow of thising the temperature 
of the water to 30 deg. €., the'tite of operation may be reduced 
to fifteen or twenty days. : 


Steam also afforded good; results so far aa the drying is 
concerned, but unfortunately the fibre is in part attacked and the 
wood is much less tenacious. _ -—* 

“Beam, 


In the Leclerc process the operation is conducted b, 
followed hy drying in a current! of warm air, The Wood is 
arranged in a close chamber of. masonry and the steam, strongly 
distended, ia brought in for forty-eight hours by perforated pipes. 
Under the action of the condensed water » part of the sap comes 
from the cells of the wood, and the other part is coagulated. 
Thus the result is uot complete. 


* ‘The wood is afterward dried by causing a current of warm 
air (30 to 35 deg. C.) to circulate iw the same chamber, which 
requires a fortnight for planks of ordinary thickness, The wood 
is piled upon the open work floor of the chamber, inclining it 
sufficiently to cause the sap to flow. Each piece is separated 
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from its neighbours, which allowa tho nir and steam to circulate 
freely over the whole eurfnoe. For drying, the, warm air is 
introduced, ab one time from above, at another from below, and 
alternately at one or the other extremity of the chamber. It is 
drawn in through the wood and drawn out hy a ventilator working 
at the opposite extremity. 


Boucherie’s processes, which belong to the first and second 
groups, utilize at one time the vital osmatic force of growing 
trees 3 at another the infiltration of a liquid, or the displacement 
of the sap by this liquid, on the tree recently felled. In the first 
ease, one or two saw cuts are made at the base of the trunk or 
several quite deep holes. An earthen hand or a strip of cloth 
smeared with rubber, ix placed around the base and communicates 
hy atnhe with a small eask containing any antiseptic solution 
not too concentrated. 


The sap on rising in the tree draws with it the liquid, 
aecording to the diameter of the capillary vessels, ‘The tree 
receives the poison as it receives the nutritive element. 


In the second case, if the tree is felled, it is placed in a 
position slightly inclined, and-a leather sack, as impermeable as 
possible, ia attached to the trnnk and put in communication with 
areservoir 10 or 15 millimeters above. The results are quite 
noticeable, but the process is incomplete, the penetration being 
irregular, and the displacement, of the sap almost nil in the heart 
of the wood. 


In the Renard-Perin infecting process, the piece of wood is 
sawed off at the two ends perpendicularly to its axis, One of the 
extremities is covered with a sack of impermeable canvas in 
which the solution is poured; the other extremity is connected 
with a metallic receiver, in which a vacnum is produced by the 
eombustion of tow soaked with wood spirit, which completely 
closes the apparatus, 


“WSS Phe aspirator bring sfrom the capillary interstices the natural 
liqitida-which they contain. These are replaced with the solution 
undér-atmospheric pressure, The operation is repeated two or 
three times. 


In general, the processes hy pressure in un inclosure, belonging 
to the second group, are worked by means of cast-iron cylinders 
containing the pieces of wood. In many cares a vacuum is 
produced at the outset in the cylinder containing one or several 
pieces, then the liquid is introduced undev pressure for several 
hours, 


A molification of the Boncherie and the Renard-Perin 
processes is the new process of G. Lehinda & Co.,~the injection 
of the wood in mass, The trank or log is inclosad in a 
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kind of cast-iron autoclave able to support # pressure of 150 
atmospheres. The liqnid is injected by a pipe under # pressure 
which is gradually increased for a quarter of an hour in the 
case of spruce up to 100 atmospheres. The wood ia surrounded 
by the liquid, which is kept at the same pressure as thit 
entering. According to the inventor the fibres of the wood 
would offer no resistance under this process. ‘The liqnid entering 
would act like steam in the Gifford injector, But, in our opinion, 
the liquid submitted to so strong a pressure would seek to pase 
out by the shortest path, and the wood would therefore be 
penetrated irregularly. 


When the object is to dry wood rapidly by this process, the 
treatment is effected simply with water : the sap, according to the 
inventors, would be expelled from pieces 10 hy 10 centimeters, 
which would be dried in four days, the temperature of the air of 
the dryer being gradually raised to 90 deg. C., the temperature at 
which charring commences on the fibre. As the apparatus used 
by Lebioda and Co. is more costly than that of the Boucherie 
and Renard-Perin procestes, the results must he similar, the sip 
contained in the capillary vessels not having time to be 
completely displaced by the osmose necessary for this exchange 
of liquids. Under these conditions of rapid treatment, the osmose 
ceases in the heart of soft woods, and is slight in the whole .mass 
of hard or resinous species, 


The superficial carbonization, belonging to the third g¥onp, 
is valuable for hard woods which cannot be impregnated with 
antiseptic substances. This treatment is of more durable efficacy. 
The charting is produced by a flaming jet, which in the current 
of compressed ait forms a kind of blow-pipe and canses a strong 
disengagement of heat. The flame draws out the water contained 
in the superficial layers, dries the fermentable portions, enrhonizing 
completely the external part, and prodnces a torrified surface 
about half a millimeter thick, almost distilled and impregnated 
with the produets of this distillation, which are empyreumatié 
creosoted substances, g 


Drying with smoke, which is effected in a chamber of masonry 
heated hy the combustion of moist sawdust, which yields a 
thick smoke, renders the wood neeless for many indnostries, on 
account of its disagreeable odour and the slight resistance of its 
fibras, which have tmdergone some change. 


«In fine, of ll these processes except that of Nodon and 
Bratonneau, which we will describe, none resolves in an entirely 
satisfactory manner the problem of the rapid drying of wood or 
the complete penetration of antiseptic or fireproofing products, 
Rapid ageing of wood hy electricity of the differert processes 
hitherto employed by Messrs. A. Nodon and A, Bretonneaa, 
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preserving only the best prinoiples and inspired by the experimentof 
Daniel on the displacement of « globule of mercury by the electric, 
current, have succeeded in utilicing electricity for modifying the 
constituents of ‘the sap. By that physical force which ‘at times 
produces such unexpected ‘effects, they have introduced on the 
ligneous tissue a suitable saline solution, which, after rapid drying, 
secures for the wood resistance to.putrifying agents. Daniel, in 
his interesting experiment, -placed in a glass tube bent at its 
extremities and arranged horizontally, a globule of mereury 
immersed in acidulated water, He introduced the wire of a 
battery at one of the extremities of the tube, the other wire in 
the acidulated liquid at the opposite extremity, and observed the 
movement of the globule of mercury, which was displaced from 
the positive to the negative pnle, 


After several years of study on the modifications of the vital 
parts of the wood and on the arrangements to be adopted and the 
choice of the baths for treating the wood, MM, Nodon and 
Bretonnean have been able, by placing the wood between two 
electrodes‘of lead, to finally resolve the difficult problem of the 
artificial ageing of wood and fibrous substances. The compsny 
which operates this important discovery has erected a model 
factory at Aubervilliers, 


The practical working of this process is quite simple. The 
apparatua serving for the electric treatment of the wood consists 
of vats of cement or wood rendered tight by. a lead lining 
34 millimeters in thickness and isolated fram the bottom 
electrically by porcelain, The dimensions are 6 metres and 12 
millimeters in length, 3 millimeters in width and 1 millimeter 
in depth, A copper coil, placed horizontally at the bottom of the 
vat, allows of heating the batty: means of steam brought in by 
a pipe, which is connected offithelbutside with the coil by joints, 
easily taken apart in such a way that the temperature of the saline 
solution can be kept at about -95 deg. C, during the introduction 

“and removal of the wood, and’ thea isolating the coils and 
consequently the vat from the stenm-pipe. 


The wood to be placed in thé vats is arranged on the ontside 
on movable platforms, a kind of open work frame covered with 
lead from 1 to 2 millimeters in thickness, forming the first 
electrode. The logs may be treated before they are cut up, provided 
they are separated from the bark, The logs or planks are placed 
in ‘piles on the platformsas nearly uniformly as possible, the 
different piles being of the same height, 0°70 at tho. maximum. 
The -quantity, thus prepared, is raised on a turn-table a 
windlass, the platforms having a series of hooks, allowing of their 
. being suspended to an iron frame under the windlass. ‘The wood 
is then brought over the vat and let down into it The upper 

- face of the wood is covered with the second electrode formed of 
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Jead } millimeter in thickness, contained in a connected series of 
amall porous vessels or compartments of wood 3 thee are in size 
from 0-90 metre to 1-25 metres in length, from 0°75 metre to 
G90 metre in width and 0-10 metre in height ; closed at the lower 
part by felt between two pieces of canvas beaten down and 
fastened on the sides of the frame under wooden lath kept in 
place by screws, Thus there is a receiver retaining the water that 
je poured in for assuring the proper contact of the wood and the 
lead, as well as of the canvas and the felt, which serve as an 
intermediate vehicle for the different components of the sap 
expelled from the wood during the operation. The lead of the 
different porous compartments is united and thus forms acontinuous 
electrode, which is put in communication with one of the poles of 
the dynamo, the other pole being connected with the lower electrode. 


The vat is then filled with the solution employed for the 
treatment of the wood. This may be antiseptic or formed of 
salts for rendering the wood uninflammable. ‘That in use at 
Aubervilliers for the ageing of wood properly so called isa 
solution of crystallized magnesium sulphate (80 parts water, 
20 magnesium sulphate) heated to. 35 degs. U. The wood is 
immersed in this solution, emeyging from the surface only a 
few centimeters (3 to 8 centimeters), the lower face of the 
upper piece of each of the piles of wood being always moistened 
hy. the solution, ‘This bath may be used indefinitely, provided it 
ig regenerated by means of magnesium sulphate according to the 
density of the liquid or the percentage of the salt. About every 
month the bath is brought to the boiling point in order to coagu- 
ee and readily separate the organic matters proceeding from the 
wood. ot . ‘ 


Before the solution of. megnagium sulphate was employed, 
other baths were experimented. with, which were abandoned on 
account of practical objections, such as the deposit of resinous 
matter on the surface of the wood;which had to be removed by 
seraping and washing, or on the fibre itself, which too quickly 
dulled the tools employed in working the wood. 


In the treatment with the magnesium sulphate the continnons 
current employed is 110 volts, but instead of being directed 
through the wood always in the same direction, # change is made 
every hour or every two hours, or half the amount of electric 
horse-power necessary for the operation is passed from the top to 
the bottom, and then the other half fron the bottom to the top. 


+ The duration of the treatment by electricity is proportioned 
to.the electric resistance of thé wood, which varies according to its 
nature, its thickness and its humid?ty. As in the processes by 
injection, the operation is the more prompt and complete, what- 
‘ever the species of wood, provided it has been recently cut down, » 
that is, if the sap has not undergone modification. 
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The ageing of wood by treatment in vats is completely termins 
ated when six electric horse-power or about 4500. watt-hours 
have passed per cutie metre of wood. ‘The time may vary from 
xeven to fourteen hours, the intensity of the electric current being 
generally kept between four and ‘six amperes, which is secured 
by increasing or diminishing the emergent part of the wood. 


Phenomena produced during the Electric ‘'veatment.— 
According to Daniel's experiment, electricity produces in the 
cells of the wood movements of contraction and dilatation, 


1. A part of the magnesium sulphate of the solution 
employed penetrates by electro-capillarity into the cells which 
are more or less free from the sap. 


2, Under the influence of the electric current there is an 
osmotic exchange between the saline substances of the sap and 
the magnesium sulphate, 


3, Electrolytic action on the ferments of decomposition 
and putrefaction contained in the wood. 


4, Finally, and the most important point, the simultaneous 
electrolysis of the orgunie, sults contained in the sap and 
inerusting matters of the wodd and the magnesinm sulphate. 
Tue el ity facilitating the contact of the re-agents with the 
ligneous fibres, the salts and imetallie oxide are deposited and 
united with this fibrous matter, and fabrics are mordanted hy 
wum, ‘The ligneous fibre containing the phosphates which 
contribute to this precipitation ig thus united and protected 
from the action of the air:— 


By the reversal of the direction of the electric current the 
acids formed coagilate the “wlbumen, the hitroguized matter 
being always accompanied #ith. sulphar and phosphoras. ‘The 
inetal unites with these metilloids, aud the phosphides’ and 
sulphides formed render the nitrogenized imatter unfit for 
vegetable and animal life, 


Theve is therefore a formation in the mass of the wood, under 
the influence of the electrolysis, of new mineral compounds, stable 
and imputrescible, and this ina way much more complete than 
by any other process, preventing the ulterior development of the 
germs which cause the decomposition of the wood. 


The action of the electric current in the process of the ageing 
of wood is therefore very important. Investigation with the 
inicroscope and the results of anulysis demonstrate the penetration 
of the elements of this salt in the fibrous matter to the heart of the 
wood. 


The diferent parts of the wood being of heterogeneous 
constitution, the proportions of the clemeuts found by anulysis vary 
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froni one point to another. Tho results given below are the 
averages of analysis of samples taken from different parts of the 
same piece of wood. . 


Ash obtained by incineration: oak not treated, 0:30 per 
cent,; oak treated with magnesium salphate 090 per cents gray 
poplar not treated, 0-28 per cent. gray poplar treated with 
magnesium sulphate, 0-82 per cent. By analysis of the ash of the 
gray poplar treated with magnesium sulphate, there are found 0-24 
per cent. of sulphuric acid, corresponding to 0°60 of erystallized 
magnesuim sulphate; 0°53 per cent, of magnesia, of which one 
part (0°10) corresponds tu the 0:60 of the magnesium sulphate 
above, and the rest 0°45 per cent. is in the free state or combined 
with the organi¢ acids of the wood. 


Drying of the treated wood.—After treatment, if the wood is 
in logs, it is cut up in timber, according to need. After it is 
thoroughly soaked with water, it is left from 8 to 15 days under a 
shed for drying, -For this purpose the pieces are piled on each 
other separated by two or more spruce lats, according to length, 
the thickness of the Jath varying from 8 to 26 millimeters, 
according to the thickness of the pieces. 


If sufficient space is at disposal, the wood can be left’ to dry 
entirely in the open air; still it undergoes the alternutions of heat 
and cold and the irregularity of the action of the air. It seems, 
therefore, preferable, after a first drying without, to pile the 
pieces in a chamber, where a current of heated air is kept iti 
‘constant circulation from two to eight weeks, according to the 
thickness, at a temperature gradually increased to. 35 deg. or 
40 deg. © The wood is then thoroughly dried and ready for use, 


© Principal Advantages of the Artificial -Ayeing of Wood over 
the process of natural drying.—If a piece of senilized wood and 
x 'piece of the same kind not treated And dried simply in the open 
air are compared under the microscope, it will be observed that 
the cella of the former have undergone contraction. The entrance 
of the air will therefore be rendered more difficult. Then the 
original albumenoid matters no longer existing, the wood will. not 
be subjected to the influences of the hydrometric state of the air; 
and may be preserved without change, escaping putrefaction and 
the attack of insects. . 2 


These properties have heen‘proved by tests of the resistance, 
showing an increase of the tenacity of the fibrous matter. 
Experiments made by the superintendents of wood paving in the 
city. of Paris have attested conchisively the penetration by this 
process. Pavements of senilized beech and pavements of beech 
simply creosoted have heen laid in several quarters, particularly 
‘nt the Porte Saint Martin, When taken up some time afterward, 
the treated beech showed no sign of the usual putrefaction and 
exhibited more resistance to wear than the beech not treated. 
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~ "By ageing the colour of the wood is not modified, and its 
sohorousnesa ia increased to such an extent that it is now songht 
for by the makers of instruments of music. 


This process not only irnparts to the wood the qualities that 
have been enumerated, but caiises an important saving over the 
methods hitherto empléyed, especially over that of drying in the 
open air, in the diminution of the capital represented in the value 
of the wood and in the land occupied and in the prevention of 
waste, 

wu : 

Tt is not only applicable to the rapid drying of woud, bnt it 
allows of modifying the conditions of treatment, of increasing any 
one of the qualities previonsly cited, neeording to the kind of 
wood and the nse to which it is to be applied; it is to be observed 
that for wood of close fibre the phenomenon of endoamose is 
weaker than for wood of loose texture, while the phenomenon 
of exosmose still preserves its value, 


For instance, in ageing wood in a hath of sodium phosphate 
and borate, the durability of the wood may be angmented. With 
the aid of zine sulphate a quatitity of salt may be introduced in 
the fibre of the wood varying ‘with the strength of the solution 
and the duration of the treatment. A resisting power will thus 
he imparted to the wood permitting its employment with success 
concurrently with ereosoting for paving railway ties, draught 
vehicles, telegraph posts, and other purposes, 


Finally, hy the electric treatment the uninflammability of 
wood may lie inereased by employing, for example, ammoniacal 
salts. 


Finrprboftne or Woon. 


Strictly speaking, it is Lephaie to render wood completely 
mod 


incombustible, but an almos€ absolute immunity agninst the 
attacks of fire can be imparted, 


Gay-Lussae was one of the first to lay down the principal 
conditions indispensable for rendering organio matters in general 
and wood in particular uninflamimable. 


1, During the whole duration of the action of the heat the 
fibres must be kept from contact.with the air which would cause 
combustion. ‘The presence of borates, silicates, ete., imparts this 
property to organic bodies, 


2. Combustible gases, disengaged by the action of the heat, 
saust be mingled in sufficient proportion with other gases dificnlt 
of combustion, in such a way that the disorganization of bodies by 
heat wsll be reduced to a simple calcination withont production of 
flame. Salts volatile or decomposable by heat and not com- 
bustible, like certain ammoniacal salts, afford excellent results, 
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Numerous processes have been recommended for combating” 
the inflammability of organic,tissves, some consisting in external 
applications, others in injection under a certain pressure of saline 
solutions, 


By. simple superficial applications anly illusory protection ia 
attained, for these coverings, instead of fireproofing the objects 
on which they are applied, preserve them only for the moment 
from alight flame. Resistance to the fire being of only short 
duration, these coatings scale off or are rapidly réduced to ashes, 
and the parts covered are again exposed. It often happens, too, 
that such coatings have disappeared hefore the occurrence of the 
fire, so that the so-called remedy becomes injurious from the fulse 
security occasioned, Me 


We will cite some formulas still recommended. They are 
applied :— : 

1, By immersion or imbibition, 

2. By application of successive coats by means of a brosh, 


1. For immersion or imbibition the following solution is 
advised: Ammonium phosphate 100 grammes ; boracie acid 10 
grammes per litre, or ammonium sulphate 135 grammes; sodium 
borate 15 grammes, boracic acid 5 grammes per litre. For each 
of these formnlas two coats are necessary. 


2, For application with the brash the following compositions 
are the best. 


(a) Apply hot sodium silicate 109 grammes, Spanish white 
50 grammes, glue 100 grammes. 


(6) Apply suecessively and'tot, for first application, water 
100 grammes ; aluminium sulphate 20 grammes: second applica 
tion, water 100 grammes ; liquid sodium silicate 50 grammes. 


(c) First application, two cdats hot: water 100 grammes ; 
sodium silicate 50 grammes: second application, two coatings : 
boiling water 75 grammes, gelatine white 200 grammes ; work up 
with asbestos 50 grammes, borax 30 grammes and boruecic acid 10 
grammes. 


Oil paints rendered uninflammable by the addition of 
phosphate of ammonia and borax in the form of impalpable 
powders incorporated in the mass, mortar of plaster and asbestos 
and asbestos paint, are still employed for preserving temporarily 
froma limited exposure to a fire. 


In England, America and Patis attempts have been mado to 
introduce under strong pressure, preserving solutions into fibrous 
substances. Even large establishments have been erected in 
different countries for this purpose, Unfortunately this proceas by 
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presture is still attended with the serious evil of introducing 
fireproofing products only. in che outer, part of the wood; the 
solution reaching but a quite a limited depth. The process 
consists in removing from the wood with the aid of steam under 
pressure, a part of liquid products which it contains which excites 
a sort. of distillation of the inflammable products, for which 
solutions are substituted, generally composed of ammonium 
sulphate or phosphate, boracic acid or alkaline horate. 


The best result has been obtained by the electric penetration 
of the salts, In the Nodon snd Bretonneau process fireproofing 
products have been introduced through the whole mass of the 
wood, and this in a way much more regular than by injection 
even under strong pressure. A power of resistance to the attacks 
of fire truly exceptional has been thus imparted. The quantity 
of fireproofing products depends on the concentration of the bath 
and the duration of treatment. i 


Tt has been ascertained by experiment that wood is ‘really 
uninflammable; that is to cay, that it resists for quite a long 
time a very high temperature, if it contains according to its 
nature, from 15 to 20 per cent. of the salts employed, 


Frreproorino oF Woop sy Exectuiciry, 


The successive operations and the apparatus for incorporating 
the fireprooting salts in’ the mugs of the wood are nearly the 
same as those for the ageing of wood properly so-called. “It is 
absolutely necessary for the treatment that the wood should be both. 
green and not too hard.. The penetration of the salts being 
effected in great part by osmose, the sap is an important factor 5 
and a hard wood would be difficult for the introduction of a 
quantity of preserving substances. 


The vats employed are ou’ the average 4:50 metres long, 1°50 
metres wide, and 0°70 metre deep. They may be of cement or of 
wood lined with lead, like those used for ageing with magnesium 
sulphate, but the solution of ammoniacal salts is heated by a worin 
of hardened lead, instead of-copper, in which the steam circulates. 


At each of the extremities of the vat is a vertical partition of 
lead perforated with holes, forming a kind of reservoir, 025 metre 
wide by 1:50 metres long (the width of the vat), in which are 
poured the fireproofing salis necessary for maintaining the 
solution at saturation, 


The wood is piled npon the lower electrode to a height of 
O15 metre to 0:20 metre at the maximum, and covered with 
porons vessels containing the second electrode. The fireproofing 
bath employed is a saturated solution at the temperature 
af 2 deg. €. of ordinary ammonium sulphate and ammonium 
orate. : 
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The electromotive force of the electric current utilized ought 
not to exceed 25 volts. The electricity posses into the wood 
always in the same direction from below. upward. : 


Acéording to’ numerous tests which have fixed the constants 
of the electric treatment, the best results are obtained with an 
intensity not exceeding 12 to, 16.ampares per stere of wood ; that 
is to say, that the electric energy necessary is about half an electric 
horse-power per stere in treatment. 


. The total duration of the operation is 48 hours, divided into , 
two equal parts, At the end of the first period, the wood is 
reversed (turned upside down), The wood thus treated has 
absorbed from 15 to 20 per cent. of its weight of the salts of the 
bath. These salts penetrate to the heart of the cells and form 
asheath around the fibre. If the wood after drying is submitted 
to the netion of firc, the ammoninen] salts, which encompass the 
fibres, melt. On increase of the heat, the fibrons matter is 
carbonized slowly and the ‘gaseous products resulting from the 
decomposion of the salts prevent the ignition of the combustible 
products proceeding from the calcination of the fibre. In a word, 
the fire is limited to the points attacked and ix not propagated to’ 
the neighbouring fibres. : 


The official tests conducted at Paris by the fire department 
are conclusive, (n the application of the officials the inventors 
constracted a number of cubic boxes, 0-50 metre in size of spruce 
and poplar fireproofed planks 26 millimeters in thickness; the 
bottoms of the boxes were perforated with five holes, One of the 
boxes was filled with a kilogramme of dry shavings, which, when 
set_on fire, required five minites for consumption. A’ large 
amount of heat was developed. After the combustion it was 
found that the outside walls of the box had remained cold, and 
that the inside had not been charred beyond the thickness of 1 
millimeter. No point remained on fire and no part of the wood 
was separated under the influence of the extreme heat. 


The second box contained a double weight of shavings which 
were thirteen minutes in burning, When the combustion was 
completed it was found that the interior of the box was red with 
heat, but without flame. 


The third experiment took place with a fireproofed box of 
white wood, in which three kilos of shavings were burned. The 
test lasted for 30 minutes, the interior was incandescent and the 
wood charred for five or six millimeters in depth, while tho 
extefior was simply heated. : 


Another test with a sprace box not fireproofed containing 
1 kilogramme of shavings ended in three minutes in a small 


conflagration, which had to be extinguished with water. These 
results are conclusive. 


b4 CHURCHILL AND SIM'S WOOD CIRCULAR. 


. A piece of fireproofed wood submitted to the action of the 
electric spark is siinply carbonized at the parts of contact, while 
wood not treated bursts quickly into flame. 


The curious tests on the resistance of certain building 
materials to fire, conducted before the representatives of foreign 
fire departments, may also be cited. A equare construction of 
cement was filled with 7 or 8 steres of wood moistened with 
petroleum. It was furnished on one of its sides with an iron 
door, on its second side with a door of wood fireproofed by ‘this 
process, and on the third witha. window of protected glass, that 
is, glass cast on metallic gauze. Wood piled up in this enclosure 
was set on fire and extinguished after the interior temperature had 
reached about 1400 deg. :Fbie door of wood was consumed only 
after the lapse of one hour. 


The iron door was very quickly put out of shape and allowed 
such a quantity of heat to pass that ordinary boxes placed at a 
distance of thres metres were consumed. 


This method of penetration furnishes complete security in 
other extreme exposures. The wood designed to receive electric 
wires may, by being previonsly: fireproofed, avoid the serious 
accidents which frequently occur. 


Wood thus rendered incombustible is imputrescible, its 
tenacity is the greater, but it can be readily worked. It can he 
glued perfectly and receive the painting or varnishing desired for 
preventing the penetration of the moisture of the air and 
avoiding completely the decomposition of the ammoniacal sults, 


This new method vf rendering wood incombustible, while 
materially augmenting its vale, does not involve too large an 
expense, Experience, indead, bad shown that the cost of fireproof 
ing by this process is less that that of other methods in use, and 
that the wood can be employed for numerous purposes, especially 
on war vessels, where metal has been hitherto used,— Tranélution 
in the Scientific American Supplement from the Revue du Chémis 
Industrielle. 


VIL-TIMBER AND PRODUCE TRADE. 


Ohurchill and Sim’s Wood Ciroular. 
4th November 1902, 


Fast Inpian Teax.—The deliveries in October consist only of 
60} loads, against 1,416 loads in October, 1901. For.the last ten 
months they amount to 10,481 loads, against 11.996 loads for the 
same periods last year. The market has been rather lifeless during 
the month, and it is difficult to get prices here commensurate with 
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those justified by the lack of supplies nt the shipping ports 
consequent on want of water. Some partial improvement has 
heen experienced in this latter respect according to recent reports. 
There has been a fair demand for planks at satisfactory rates. 


Rosewoon, East {xpta,—The present small demand is amply 
covered by existing stock, = ; 

Sarinwuop, Easr Inpta.—Plain wood is of slow sale, but for 
finely-figured logs good prices are obtainable. 

Esony, East Inpta—is in stea‘lf demand, provided the wood 
is of fair sizes and in good condition. 


PRICE CUBRENT. 


Tndian Teak, logs, per load vas £10 Ba to £18 108, 
on Planks yy se £18 5s, to £20. 

Rosewood, per ton ie wa £7 to £10 

Satinwood, per sft, ++ we Bd. to 12d, 


Ebony, per ton £9 to £12 
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The Insect Worldin an Indian Forest and how to study It. 
By KE. P. Sressinc, F.LS8., F.E,S, 


(Continued from p. 18.) 
Parr V, 
Tue Orver COLEOPTERA, 


Turse appear to be wingless insects, bat have really four 
pairs of wings, The upper pair, which are called the § elytra,’ 
are hard and horny and shell like, fittiny accurately together 
over the back, thus protecting it and the lower wings, which 
are folded beneath them and are membranous. In the month 
inandibles are present, and the lower lip is divided along the 
middle. The metamorphosis is complete. The Jarva is grob- 
like, and changea to a pnpy in which all the parts of the perfect 
insect are distinguishable, but are still white and soft. 


Coleoptera are one of the Inrgest and most important of the 
Orders of Insecta as well as being one of the most injurious in the 
forest. Hoth larvee and imagoes bore into timber (and also jnto 
the roots) and lessen pr destroy its valde. ' ‘They alse girdle 
branches and kill them, feo? upon and defoliate the leaves, and 
burrow into and destroy the seed, 


Beetles are chiefly distinguished from other insects by the 
solidity of their outer covering and by the peculiar nature of their 
first pair of wings, which are not used as instruments of ight, but 
merely serve to protect the hinder part of the body. Beetles are 
not fonnd on the wing as much as other insects, and therefore, 
notwithstanding their enormous numbers, they are nob met with so 
frequently ax ants, bees, flies, cto. The number of species at 
present known is probably about 150,000, and their habits are ao 
varied that they can he found everywhere when looked for. The 
general form varies much from flit-spherical to long-linear. The 
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head is well developed, with a biting mouth; compound eyes'are 
present, which are not uncommonly divided, Ocelli (simple eyes) 
are rare. Antenna: eleven-jointed or with fewer joints. These 
latter are varinble in shape and are of importance in classification. 
When the elytra are shut up, they vover the greater purt of the’ 
meso- and meta-thorax, abdomen, and the lower wings, At the top 
there is a triangular portion called the scutellum, which forms the 
upper part of the meso-thorax The elytra may leave afew of the 
Jower segments of the body exposed. ‘These elytra are of such 
imporiance to the beetle that they are even present in cases where 
there are no lower wings. When this occurs they are often joined 
together down the central suture so as to form one piece, though 
the line representing the junction is always present, When a 
beetle flies, the elytra open slightly upwards, letting free the lower 
wings. In the common rose-chafer (the green metallic looking flat 
heetle to be found npon roses), where the elytra are joined together 
they are merely lifted up; when the elytra are absent, as ocears in 
some beetles, there are no lower wings present. The nervures or 
veina in the lower wing are broken up to allow of their heing folded 
up under the wing covers. ‘The number of tarsal joints present 
varies from 2-5. One may be hidden and is only seen on dissecting. 
For classification purposes only those visible are counted. Some 
of the tarsal joints may be bi-lobed ; they are set with a spongy 
felt-work of hair to help the insects to walk up on plants. Only 
5--6 segments of the abdomen are visible. There is often a 
considerable difference in the sexes amongst beetles, There may 
be either an increase ip size of the antennm in the males or aw 
enlargement of the interior tarsi; occasionally the number of joiuts 
of the tarsi vary in the two, ‘fhe only musiv produced is chirping 
or squeaking by rubbing two files together. Fhosphoretic organs 
are present in glow-worms and fire-flies, ‘These consist of rnasses 
of cells connected with a fatty body and are freely supplied with 
air. The light produced is caused by the oxidation of proteid 
matter. These organs are situated on the abdomen. The larva is 
grub-like, with a distinct head and jaws; sometimes antenne and 
nix legs are present. They have no special boring apparatus and 
the sexes are distinct. They usually feed at night and upon all 
sorts of substances, ‘They are sometimes parasitic upon other 
animals, but this is not usual. The pupa is quiescent aud usually 
enclosed in a rough cocoon, The adult may live near the cocoon 
for some time after emergence without movement, whilst its outer 
layers of chitin are slowly hardening (this will be found common 
amongst the bark borers, Seolytide). The beetle when found in this 
condition under the bark is yellow or light brown in colonr, 
changing to dark brown or black before it finally emerges from the 
tree. : 
Coleoptera are classified according to the number of tarsal 
joints present, into four great groups, and these groups ave again 
divided into series uy follows;— i oe 
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Series, Lamellicornia—Antenne with the terminal 
joints broader on one tide ao as to form peculiar 
elnb, the leaves of which are movable. ; 

Penta mm era—} Series, Adephaga or Caraboidea— Antenna filiform 
tarsal joints present( or nearly 80. 4 
upon aif the lega. Series Clavicornia—Antenn® usually thickened at 

the tip or knobbed. : 
Series, Serricornia—Antennm usually serrate along 
their inner edge. 

Heteromera~ Ist ( 
and 2nd pairs of legs | 
have 6 tarsal joints 54 
the third pair have 4 | 
only. 


‘The families ‘Tenebrionid# and Cantharidse 
only will be considered here. 


L : 
{ Series, Phytophaga—Hoad not forming & 
Tetramera—d tarsal | definite prolonged heak. 
jeinte present on all]. Series, Rhynchophorn— Head more or less 
Ks. | prolonged in front w forma snout or beale 
| G@ostram) 


Trimera—8 tarsal / f 
jointe present on all ¢ 4, Zhe fami 
lege, uae 


PENTAMMERA. 
5 tarsal joints on all the feet. 
LAMELLICORNTA. 

Tarsi five-jointed ; antenne with the terminal joints, called 
lamelle, usually three in number (sometimes more}, broader 
on one side, forming a club, the leaves of which are movable, but 
in repose look like one piece, as they are held close together, The 
families Passalide, Lucanide; and Scarabetde are included 
here ; the form of the leaves of the club of the antennw varies 
in shape in these three fumilies, The larva live in decaying 
vegetable matter, roots, or dung. They have a horny head, 
large jaws and three pairs of legs, and are thick clumsy grabs 
with curved bodies, the last two segments being of larger size 
than usual and often swollen out in a bag-like manner, 

Famity Passaiipa. 


‘The upper lip is large and mohile and the mentum is deeply 
eut out in the middle. ‘he antenne curl npwards and the 
plates at the top are thus brought together. These beetles sre 
usually shining black in colour and are abundant in decaying 
wood in tropical forests, ‘The larve appear to have only four legs, 
the first pair being short processes which are used to produce 
sounds hy scraping over striated surfaces on the next. pair. 
Very little is at present known about these insects in India. 

8 Famity Lucaniog (Stac-BrwrLrs). 

’ The stag beetles are well known owing to the enormous horns 
present. These horns are only greatly developed mandibles, and 
are only present in the male bectle. Upper lip is small and 
the mentum is not cleft. The antennal end consists of a fixed 


Coccinellidee only will be considered 
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tone, which ja rigid and-does not opén and close. The male is 
usually larger than the female, Five ventral abdominal segments 
a‘e visible. The larva has the last two segments of its body 
swollen up in a bag-Hke manner, and lives in decaying wood and 
roots, spending several years of its existence in this stage. The 
pupal stage is 2 short one, but the perfect insect may remain quies- 
cent some time after lenvirig the pupa before it hecomes active. 

In the onter Himalayas the mature beetles are to he found 
in June and July. It is probable that they issue irregularly 
fluring the summer months, as the writer has found fully-developed 
larva: just pupnting and also mature beetles in July. Some 
years ago Lucanid larvee were reported as tunnelling into green 
living oak trees in Naini Tal. Owing to their queer swollen 
bag-like extremities it is extremely inprobable that these larva: 
hre capable of tunnelling into green hard wood, It is probable 
that if boring was done in hard oak timber, longicorn larve were 
responsible, and the stag-bretles may have taken advantage of the 
galleries to lay their eggs in the ones whose edges were rotting 
and thus becoming softer, The writer has found numerons 
instances of decaying oak, etc., stumps being full of these larvie 
but no instance of hard green wood heing infested. 


Famity Scaranaina (Cnarens), 


The len@ets of the antenna are freely-movable plates, which 
ean be closed together at will by the insect, The number of 
Visible ventral segments is usually six or at the sides seven, never 
five as in the last two families, The elytra generally leave oe 
or two of the lust segments of the body exposed. “The heetles 
of this family are bulky insects, having 4 powerful prothorax and 
front legs with flattened spiny tibim adapted for digging. Both 
larvec and adults feed upon plants and dung. The family “is an 
important one amongst insects, Ahont 13,060 species are already 
known. At times the males are armed with horne of various 
shapes growing out of the head and prothorax. Several sub- 
families are distingnished, 

_ The Coprices or dung beetles live as larver chiefly on the 
dung of the ungulata; they form the dung into balls, which they 
roll along by means of their hind legs or by pushing with their 
head until they have reached a suitable place; they then dig a 
hole and push the ball in and get in themselves and feed upon it. 
Later on they dig another hole, fill it with dung and lay theit 
eggr in this and close up the aperture, The young larva on 
hatching ont feeda upon the store thus provided, “They are thus 
useful insects, as they act as scavengers. . 

The Melolonthidea include’ the cock-chafers, The larvae of 
these beetles feed npon roots, often doing a great deal of damage, 
whilst the beetles live upon leaves, The larval life extends often 
over several years, during which time the grub grows in size and 
feeds voraciously, living underground and only coming to the 
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iurface at night. The pupal stage is very short, but the adult may 
temain a long time in the ground after leaving the pupn before 
emerging from the soil, The g can be recognised from ¢ by the 
larger lamella on the antenna, In India a species of cock-chafer, 
Melolonthy vnlgaria, has been reported as doing immense damage 
in flower gardens, vegetable gardens, and tea gardens, where. it ix 
known as the ‘white grub,’ ‘This species does not, however, appear 
to have heen yet reported as causing injury in nurseries, Recently 
(Iuly 1901) larvae of a large species of cock-chnfer were found by the 
writer seriously damaging young deodar seedlings, which had heen 
planted in patches in the Bashahr Division in the Punjab. The 
heds were riddled with holes, ont of which portions of young green 
deodar seedlings were seen protruding, Seedlings bitten off at their 
bases were also found lying on the bed withering up Three to 
four inches down in the soi] large yellowish-white cock-chafer 
grubs were found. . 

The Lynastides include the large bulky heetles whose rinles 
have enormous projections and herns on there heads and prothoraces, 
the use of which is not. at prerent understuod. Membera of the 
family are common in India, The large Goliath beetle (Gryctes 
rhinoceros) also called the Rhinoceros heetle, telongs to the 
Dynastides. Vt lives in cocoanut palms, and injures them hy cutting 
holes in the developing shoots and burrowing downwards ‘This 
insect hus proved excessively destructive in Kanara and the Madras 
Presidency. Its larva: are to be found in heaps of rotting vegetable 
matter, Snch heaps should never be allowed to accumulate in the 
neighhourhood of the cocoannt trees. 

The Cetoniides include the rose-chafers, the small, brightly= 
often metallic-coloured beetles which are to be found upon rose 
bushes. 

ADRPHAGA Ok CARAROIDEA 


Tarai five-jointed, antenne filiform or nearly so. Month parts 
highly devoloped with slender projecting mandibles; ventral 
seyments of abdomen visible usually five in number. Active, slim 
dark-colonred beetles, wish long powerful legs, all of whom, incud= 
ing their Inve, are carnivorous. ‘The larve are usually dark- 
coloured, with a group of ocelli on each side and with well developed 
legs each with two claws, only one claw is present in all other 
coleopterous larva. 


Famt.y Crcinpetin (Tier BERTLss). 


Bright-coloured heetles with large eyes and with the elypens 
(lower part of front of the hend) extending laterally in front of the 
insertion of the antenna, the latter being long and straight. The 
mandibles are large and are set vertically instead of horizontally. 
The elytra are often spotted. 

This family includes some of the most active and most 
earnivorons of the beetles. They feed upon insects of all kinds, 
The Jarve live in burrows in the ground, where they lie in wait for 
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their pray. A species named Cicindeld punctata has heen reported 
as destructive to the rice sapper, Leptucorisa acuta, a destructive 
pest in the rive fields, Investigation will doubtless show that 
species exist of use in keeping down forest pests, 


Famity Canantpa: (Gnounp Breri.rs), 


These beetles resemble the Cisindelida, but the mandibles are 
set horizontally. ‘They are usually blue or black in colour and are 
carnivorous in their habits. A species named Closuma orientale 
attacks and preys upon the young of the locnst Acridinm 
peregrinam, destroying them ‘in large numbers. Several other 
apecies are very common in India. The writer noted that a large 
Carabid beetle with cream coloured blotches on its elytra feeds 
upon the Jarve of the hawk moth Pyeudoaphinia diseistriga, which 
defoliate the teak in Berar during the raina. 

Note—The water beetles, Dyliseide, and the whirligigs, 
Gyrinide, seen swimming in circles on the surface of pools and 
streams in the sunshine belong to thia series, but are unim- 
portant. 


CLavICORNIA. 


Tarsi usnally five-jointed. Antenne thicker at the tip or 
knobbed. All the parts of the insects in this group may vary, 
exceptions being numerous. 

_ Some of the insects of this series are kept by unts in their 
nests. 

Many flat clavicorns feed under hark on the sap of the tree. 
Aspecies feeds in this way under the bark of sal trees and 
another is to be found amongst bark boring beetles under the bark 
of the bine pine (Pinus exeelea). These beeties should not be 
confused with the true bark-borers. 


Famiiy Sivpain® (Carrion Rreries.) 


Antenne clavate or nt least flattened at the tips, In some 
forma the elytra eover the whole of the abdomen: in others * 
its tip is left uncovered. These beetles are ns a rule care 
rion-leeders, The genus Si/pha has slightly clavate antennm, 
elytra eovering the whole of the ahdomen and the body of a flat 
oval form. The larve are broad and flattened and find their own 
food, that is, it is not stored up for them by the parent beetle 
Both Inrve and adults feed on dead animals, ‘The burying beetles 
(Necrophovns) have markedly clavate antennie, elongate bodies 
and short elytra, usually coloured in red and black bands, leaving 
the hinder end of the body uncevered. Several generally pnite 
to bury small mammalia, ete. removing the earth below the 
crease, in which they lay their eggs. The’ lurve are pale and 
large, possessing legs and eye: ; they feed upon the oarrion buried 
hy their parents. ‘These beetles may be seen in the forest at work 
in this way, 
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Faminy Stapnyiiniog (Rove Berries. 


These beetles are distinguished by the small size of the elytra 
the larger portion of the abdomen, which is very movable, is not 
covered by them, but is covered by a thick Jayer of chitin an its 
dorsal surface. ‘The bind wings are folded under the elytra, The 
body is elongate and antenne filiform, ‘The adult generally lives 
upon decaying plint and animal substances. The larva are like 
those of Cavubida, but bave only a single claw on each foot. 
They have two-jointed cerci at the end of their bodies, They 
feed either like the adults or ate predaceons, Numerous mature 
beetle formns, believed to be predaceous, have recently been found 
by the writer in the tunnels of bark or wood boring’ Seulytide in 
deodar, sprace, and blue pine, ete, und it is prahahle thn the 
family will be found to be of considerable forest importance in 
this respect. 

Family Hisrexipay 


Compact beetles with bard integument, often shining, and 
short, bent antenna ending ina compact club; elytra leave two 
segments of the body exposed, Ahdomen with five visible ventral 
segments ; hind coxwe are widely separated. 

‘Theve beetles are common in dung, in carcases, decaying fungi, 
ete. and come live under bark, these being often very fiat Insects, 
Some are small cylinders, constructed for entering the burrows of 
insects boring into wood. Tt has been for some time believed, and 
the writer has been able to verify the fact in several instances 
quoted below, that these insects are predaceous and fecd upon the 
lurve and adults of boring beetles. Some live in anty” nests, 
probably devouring the larve. A few species live in company 
with Termites, 

From observations made during the last few yenre the writer 
is of opinion that members of this family play an important part 
in keeping down the numbers of wood-boring and bark-boring 
beetles of the families Bostrichiden and Sculyridce, Species of 
Histerids (Tevetriosomu) have been found in the tunnels of the 
bostrichid wood-borers Sinozylon crussum and S. anale, whilst 
numerous others have been found in the galleries of newly- 
discovered bark-borers of the genera Scolytus, Polygraphus, 
Hylesinus, Tomicus, ete.” 


Famivy Nitipuiiwa. 4 

Antenne have a tluee-jointed club; all the coxe are 
separated, and each has an external prolongation ; tarsi five-jointed, 
the fourth joint being smaller than any of the others; abdomen 
with live visible segments. ‘The habits of these beetles are very 
varied ; some live under flowers, others in the bark on the sap of 
trees, others again in carcases. One larva causes much loss by 
* living in the flowers of mustard (rape) and prevents the seed 


* Bee Departmental Notes on Lusects that affect Forestry, Nos. Land 2, 
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forming, Tt pupates in the ground, Another one feeds upon 
turnips. Many Indian forms will doubtless be found feeding upon 
the sap of trees on newly-cut stumps, ete., and should not be con- 
fased with bark and wood borers. . : 


Famity Trogosiripa. 

These beetles resemble the above family. Some are of fair 
size, They are predaceous and destroy the larve: of other insects 
in large numbers, One species has heen found predaceous upon 
bostrichid beetles which were attacking Jerminalia tomentosa 
posts," 

Famity DexMestipa. 


Small beetles with clavate antenna and deflexed heads; the 
surface of the body is covered over with small close-set lira, 
The beetles and their larvae feed upon dead animal substances 
sach as skins, ete., and are often very injurious to the latter, ‘The. 
larva and beetles issuinig froma newly-shot skin that has been 
Jeft untended for n few days are Dermestidar and will not unlikely 
be the cammon species Dermestes vulpinus. When full fed the 
lacve hide themselves away, sometimes burrowing into hard 
wood. ‘They do damage in musenms and to stored hide goods, 
boots, ete. ‘lo protect saddlery, ete., when stored away, from 
such pests the articles should be placed in tin-lined boxes and 
plentifully besprinkled with napthaline before the case is sealed 
up. 


Sexniconnta. 


Antenne usually serrate along their inner edge. Other 
characters may be variable, 


Famity Bosraicning (BakkK snp Woop Borers), 
., Antennu straight, often lamellate at the top. | Tarsi five- 
jointed, but the first joint is very short ; front coxa: are prominent 
and contiguous and extend very little transversely ; five ventral 
abdominal segments are visible. The prothorax is often furnished 
in front with protuberances, and the elytra behind may be trancate 
and farnished with small spikes, The larva: are white, have three 
pies of legs, and have the posterior part of the body incurved, 
‘These beetles nttack dry wood in which they lay their eggs, the 
Jarved on’ hatching out also feeding upon the wood. The insects 
are ut times present in such numbers that they entirely riddle and 
destroy the timber they infest. One or two members of the 
family have already proved to have a wide range in India, such, 
for instance, as several species of Sinocylon in the wood of 
brond-leaved trees and of Dinoderua iu bamboos, Sinoryloa 
trussum and J. anale, both of which have a wide distribution 
in the country, do considerable damage to wocd stacks in 
the Changa Manga plantation, and these beetles will always 


* Vide * Tnsect Life in w Te 
XXViIL, No, 8 


ninalia Post? in the Indian Forester, Vol. 
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have to be reckoned with in fuel and wood depots in India, 
The life-history of S. erweswm is as followa:—At Changa Manga 
this beetle mukes its first appearance in the year ahout the 
beginning of April and burrows into the Sissu fuel stacks, con- 
sisting of the wood ent over between the previons November 
to March; this wood is collected and stacked upon the 
adjacent compartment lines to nllow the fuel to dry. Eggs are 
Jnid by the beetles, which hatch out into small white grubs 
within a few days. The larve feed entirely in the wood and take 
about six weeks to hecome full fed. Beetles from these larvee 
emerge from the wood in July and at once lay the eggs of 
another generation in suitable wood, these eggs giving rise to 
the second generation of the beetles in September-October. These 
beetles hibernate as such in the wood through the winter. In 
warmer parts of the country there are probably nt least three 
generations of this pest inthe year. S&. anale will attack drier 
wood than its companion, and has probably a grenter number of 
life cycles in the year.” = 

Protection.—Keep the coupes as clean as possible and remove 
all cut wood before April from the neighbourhood of the forest, 

Two species of Dinoderust, Dinoderus pilifrons and D. 
minutus, are common bamboo pests, They will not attack the 
green standing bamboo, but as soon as it is felled, if unprotected, 
it will be riddled by the Dinoderus beetles. ‘These borers act in 
much the enme way as alrendy described above for the Sincaylan 
ani have several generations in the yeur, They are both widely 
distributed in the country, D. minutus being practically 
cosmopolitan in tropical regions. 

Protection. —As soon as felled, bamboos—and this ‘applies 
equally to poles—should he either kept under water for a few weeks 
or smoked ao as to dry them quickly. 


Famity Printox, 


Tarai five-jointed, the first joint not reduced in size, uften 
Jonger than the second; five visible ventral segments, The 
prothorax. is often hood-like and often covered with rasp-like 
projections, and there are several species the posterior end of 
the body of which may be truncate. Boring is done in both the 
grub and beetle stages. Two sub-families, the Ptinides and the 
Anobiides, are included here. The Ptinides are sometimes 
destructive to dried animal matter and attack museum specimens. 
The A nobiirdes bore into wood and apparently spend a very short 
time in the adult stage. Their larva resemble those of the last family, 

The so-called cheroot ‘weevil’ (Lasioderma testaceum) and 
the bisonit weevil [4nobium (Sitodrepa) paniceum] belong to 
this family, ‘The cheroot weevil rans through a large number of 


© Vide Departmental Notes on Insects that affect Forestry, No. 1, pp. 12-18 
‘+ Pide ‘Enjurious Insects of Indian Forests,” pp. 42-45. Departmental 
Notes on Ingeeta which atfect Vorestry, No, 2, py. 168-175. : 
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generations in the year. To get rid of this destructive insect 
fromm a tobacco store, the only plin is to burn all infected stock 
and thoroughly cleanse out all ‘godowns. 


FaMILy MaLaCoDeRMipa. 


Reetles with very soft bodies and elytra; the prothoras is 
generally broad and shield shaped, and the head may be hidden 
henenth it. ‘The elytra are soft and lenthery, and are not rigidly 
attached to the body. They do not meet in a hard and fast 
suture in the middle, and often leave several body segments 
exposed. Eyes are large; seven visible ventral segments of the 
abdomen are present. The females are often wingless, The 
family includes the Lumpyrides or glow-worms and the fire-flies 
(Luciole). The larve are supposed to be carnivorous, but little 
is known about them in India. ‘The phosphorescent apparatus in 
placed ventrally at the posterior end of the abdomen. In the 
glow-worms the ¢ is wingless and her light is much more powerful 
than that of the male and may aerve to attract him, In the 
fire-flies both males and females have wings and the light is more 
powerful in the male than in the female. 


Famity Cieripa. 


This family contains beetles of varied form and colour. The 
antennm are natially mare or lesa clu shaped at the tip and not at 
all serrate, The tarsi are five-jointed, but the basal joint of the 
hind tarsus is very short and the apices of joints two and four 
are usually prolonged into membranous flaps. The insects have 
in some instances a superticial resemblance to small longicorn 
beetle (Cerambycide). The Cleride me exceedingly predaceous 
and their larve are very active, being especially fond of wood and 
bark boring grubs. Observations have led the writer to form the 
opinion that members of the family are of the grentest service to 
the Forester in India owing to their predaceous hubils.. A species 
of clerua, probably closely allied to the European Clerus formicarius, 
is predaceous, both in its larval and imago stages, upon 
various wood and bark boring beetles in the coniferous forests of 
the North-west Himulayas. ‘The following is what is al present 
known upon the life-history of this inseet* :— 


The larva is an elongated, flat, pink-coloured grab with a 
brownish head, well-marked black mandibles, and the last segment. 
of the body terminating in two small black processes or points. The 
beetle is an active bright-coloured insect with an ant-lika black 
head and prothorax, whilst the elytra are red at their bases and 
black anteriorly, the black being crossed by'two white wavy Nands. 
‘The abdomen beneath is bright vermilion in colour. . The insect 
is half an inch in length. The beetles are to be found plentifully 
in Jane, Jaly, either on the wing or runnning actively about on * 


. 214, 
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the bark of coniferous trees (also oaks to a certain extent) such as 
deodar, apruce, blue pine, ete,, searching for bark beetles, As these 
Jatter emerge from, or settle upon, the bark of the trees, the Clerids 
seize and devour them, only the harder portion of the chitinous 
exterior being rejected. | Inside the tree in the galleries mude by 
the bark-boring beetles and their larva in the cambium and 
sapwood are to be fonnd the pink larva of this clerid engaged 
in feeding upon the bark-borer grubs. It is probable that the 
predaceous beetle lays its eggs in the entrance holes of the boring 
beetles, and the young grubs on hatching out find their way 
down the entrance tunnel into the egg and larval galleries of the 
bark beetle. Larvae of various sizes have been found in the tunnels 
hetween May and October, and it ix not improbable that there are 
several life cycles in the year overlapping each other, and that 
consequently the beetle is to he found on the wing in the forest 
during these months, ‘The insect is polygamous and excessively 
voracious. ‘The writer has observed it to feed upon one or 
more species of the genera Scolytue, Polygraphue, Pityogenes. 
Tomicns, Hylustes, Rhyncholus, Diapus, and Platypus, all bark 
or wood boring members of the families Scolytider* and Platypoda. 
All these latter beetles have been recently discovered in the 
North-west Himalayan forests and are new to science. They will 
be described shortly later on in this part. i 


‘The importance of the discovery of this Clerid is evident when 
it is remembered that C. formicarius is known to be of the 
greatest importance in keeping down hark heetles in European 
contiuental forests, So great ia the value attached to the heetle 
that in 1892 a specialist was depnted from America to import it. 
into that country in the hopes of bringing down to normal 
proportions some devastating bark-boring beetle attacks. 


Fawtuy Exvarertp# (Ciick Berries). 

_ Small beetles with a much sunk head and a square prothorax 
which finishes behind in two points. Legs bristly, short, and very 
rigid. The prothorax is prolonged on the under side into a spine 
which fits into a pit in the mesothorax. This arrangement is to 
enable the insect to jump up into the air when on its back and so 
turn over again. When the prothorax is ra‘sed, the spine is sup- 
ported against the edge of the depression, and on its heing allowed 
suddenly to shoot back into the pit, the insect strikes the ground 
with considerable force and is thus jerked up into the air, ‘The 
click they make in this movement gives them their name of click- 
beetles, The grubs are called ‘ wire’ worms. They are long, thin 
and hard and consist of twelve segments with a flattened horny 
head and three pnirs of Jegs. The head is dark brown and the 
twelve remaining segments yellow to yellowish brown. They can 
be distinguizhed from millipedes in’ possessing only three pairs 
of legs, whereas the latter have two pairs of legs on each segment, 


~® Vide Departmental Notes on Insects which affect Forettry, No. 2. 
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Some members of this family aré quite harmiess, since they 
only devour decaying vegetable matter, either in humus or in the 
rotting substance of dying trees where.they are often to be found, 
Many elaterid larve, however, are destructive as root-feeders, and 
it is in the forest nursery and in areas .sown or planted up in 
patches where trouble may be expected from these pests. The 
grubs are very active and destroy much more than thay actually 
devour, moving from plant to plant and cutting through the 
roots below the aurface of the soil. In this way they may destroy 
whole lines of young plants in a nursery. The larvae live for 
aeveral years in the ground and probably feed during most of the 
time, growing to full size very quickly and spending the rest of 
the time ax a full-grown grub, Thongh constituting a serious 
pest in Furopean forests they have not been reported in thie 
connection in India, -Recently, however, the writer has found 
wire-worms present at the roots of young .deodar planty which 
had been sown in patches and at those of a dying young eweet 
chestnut which had been imported from England, In both cases, 
which occurred in the North-west Himalayan forests, an inspection 
of the roots showed that the dying condition of the young planta 
was probably due to the elater grubs, ‘This family and the damage 
they are capable of doing should be borne in mind when seedlings 

" are seen to be dying in the nursery without any visible cause to be 
seen, above ground, 


Famity Burrestipa, 


These beetles resemble the Eluteride, but they have not the 
jumping apparatus, the pro- and meso-thorax being firmly united. 
‘The beetles are often very brilliantly coloured with metallic colours. 
‘The Jower wings are often the same size as the elytra ; the antenna 
are typically serrate. ‘The larvae are soft and white with a horny 
head which is retractile, and an enormous prothoracic ségment. 
They have no legs, The segments of the abdomen are much 
narrower than the prothorax, and by this these larvae can be 
always distinguished from longicora ones, which they otherwise 
closely resemble. They usually live upon wood and do damuge 
by attacking newly felled timber, in which they hore large winding 
fixt galleries, Healthy trees are generally safe from these attacks, 
but the moment a tree becomes sickly and weakened from any 
cause, buprestid beetlea at once lay their eggs in the bark and 
the larvee bore into the wood. These insects are numerous in 
Jndia, but little information has as yet been collected on their life- 
histories, Most trees will be found to be subject to their attacks, 
The larvw of a yet undescribed species. are invariably present 
in deodar’ bark, which has been attacked by the bark-horing 
Scolytidw, and the rule applies to the apruce and blue pine, In 
each instance the buprestid comes in later than the bark-borer, 
There is a'small buprestid to be foond commonly in the branches 
of the sul, it taking about a year to pass through one life eycle. 
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Progress in the United States. 


How is it that the States have made ‘more moral progress in 
Forestry asa cause in ten years than India has done, or will do, 
jna century? There are various reasons, but the fundamental 
one is that the President, Congress, and an increasing section of 
the people mean Forestry, whereas in India the progress of the 
Department has been a continual struggle. with the people and 
often with local authorities. ‘The other important reason is that 
the people there are educated enough to conviction. 


I have heen favoured with copies of Bulleting 82,33, and 34 
of the U. §. Department of Agriculture, and they have given me 
a pleasure which I wish to share with others, 


Bulletin, No. 82 is “ Working Plan for Forest Lands near 
Pine Bloff, Arkansas,” by F. E. Olmsted, Field Assistant, Bureau 
of Forestry, published under the direction of Gifford Pinchot, 
Forester, Some of. us will remember Mr. Olmsted’s visit to this 
country, and the interest with which he studied our forestry. 
"The “Working Plan” is illustrated with 19 half-tone blocks from 
photographs of the forests concerned, and several dingrams. It is 
not at all drawn up on the lines of Indian Plans, for it only 
ovcnpies 48 pages royal octavo, but it appears to be none the less 
a sound and practical plan. It is divided into two parts, Part I 
comprises a general dexeriptivu of the forest, the markets, taxcay 
transport, lumbering, fires, grazing, ete., with short sylvienltural 
notes on the more important species. These are, shortleaf pine, 
loblolly pine, cow-oak, white-oak, sweet gum, whit eash, shag hark, 
hickory, holly, and hornbeam, The forest consists of pine ridge, 
pine flats, and hardwood bottom, the two former covering 85 per 
cent. of the total area, which is abent 106,000 acres unsurveyed, 
belonging to the Sawyer and Austin Lumber Co, ‘Ibe crop is 
mixed throughout, but in the pine Innds the shortleaf pine forms 
shout 35 per eent. The loblolly forms only about, 18 or 20 per 
cent., and is held to be the principal species, the increase of which 
is one of the objects in view. The shortleaf at present fetches a 
lightly higher price, since it carries lexs eapwood, hut the loblolly 
is faster growing, easier to regenerate, forins a denser and purer 
mass and consequently is a more profitable forest : 


Part- [1 discusses the question of yield, the effect of fire 
protection (which cannot be undertuken all at once!, the interest 
returns, and the rules for management, ‘The method adopted ia 
selection, and the possibility is limited hy a diameter of 12 inches 
at byeast height. This is very small, but the forest has to 
provide steady employment for sawmills able to turn ont 
40,000,000 board feet per annum. If these mills are to be kept in 
full work, another 170,060 neres will have to be obtained, for with 
the 12 inches limit the yield will only be abont 15,000,000 board 
feet, Whether the limit be placed at 12 inches or up to 20 inches 
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tha erop will be ready for another selection in about 42 years, 
and the interest on capital varies between 34 and 9 per cent., 
according to the size, the prices assumed, and the stumpage value 
assigned to the cleared land. The refuse is to be burnt in order to 
give fires Jess chance of running through. 


Bulletin No. 3% ia about the Western hemlock (Tsuga, 
heterophylla) by E.'f, Allen. This is atree whose reputation has 
suffered by confusion with its Eastern namesake. It ix found from. 
Alaska, through Oregon, Montana, Washington, ete., to California. 
Tt is large tree up to 8 feet diameter and 250 feet high, and 
though rejected by lumbermen, is quite fit to repluce the various 
firs, apruces, etc., that are now becoming scarce. It is indeed 
surreptitiously substituted for these by some few who have realised 
that the timber is good enongh if its real name can be concealed, 
The Bulletin contains 23 excellent halt-tones of the tree in its 
native haants, its wood, and its diseases, One of its great 
advantages is that white-ants do not ¢ouch it. Comparative testa 
were made with this object, and one reads with an inward chuckle 
that in the case of California redwood and Culiforina white cedar 
that the “ants tried, but discontinued after slight effort.” It is 
said that Western hemlock is so distasteful to rodents that they 
will not attack corn-hins made of it. Casually it may ba 
mentioned here that a solution of quinine is a cheap and 
effective caution to rats that ure given to gnawing boxer, ete, 
They take one little clunk out, drop it at once, and make 
tracks, 


‘The bark is a valuable tanning material, and the tree has two 
distinct, kinds of bark in different localities. Above 2000 feet 
it is rough and often two inches thick, while at lower elevations 
itis much thinner and smoother, A“ peeling crew” consists of 
three men, ‘The “ faller” isa feller. The “ fitter” trims off branches, 
rings the bark at intervals of four feet, and slits each section 
lengthways, The “spudder" peels the bark with a flattened bar, 
and spreads iton the ground, with the inner side, or flesh, up. 
After curing in the sun for five or ten daya it is carefully piled, 
outside up, to season, which takes two or three months in dry 
weather. If left till winter it becomes covered with snow or ice, 
curls badly, and loses much of its value. The tanning ie 10 per 
ceut for Eastern and 16 per cent for Western hemlock bark, with of 
course variations. The ‘long cord” of the Enst is 2240 Ibs. In the 
West. there is also a ‘short cord” of 2000 Ibs. Stems are peeled 
up to 12 inches diameter. It takes 45 trees 13 inches thick, 
J] trees 20 inches thick, three trees 30 inches thick, ang one 
tree 50 inches thick to farnish the long cord, An aere of pnre 
young second-growth hemlock may yield at 50 years two cords, 
at 80 Years nine corde, and at 120 years 11 cords. 


Bulletin No. 34 is a very interesting one on the Tfistory of 
the Lumber industry in the State of New York,” by W. F. Fox, 
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with 30 more of the ‘excellent half-tone pictures. The’ earliest 
settler was the first lumberman, but .it is stated that the 
destruction of the forests is due to the farmers and their fires, 
rather than to the lumbermen, who do not intentionally burn 
foresta, 


In 1614, when the frst houses were built, the State of New 
York was forest: thronghout, with the exception of a few crops of 
the indigenous Six Nations, and a few small areas burnt by them 
for hunting. The prineipal species was white pine, a xpecies 
averaging two to four feet diameter and 130 to 160 feet high. but 
known to reach 255 feet high and seven feet diameter. Other 
species are the shortleaf (J’iaus echinatw: or Yellow Pine, the 
Norway pine, hemlock, spruce, balsam, white cedar, ete. In the 
town of Colchester thera is a hemlock which was marked when it 
was six inches thiek, in 1535, probably by an Indian weapon. ‘Two 
hundred and fifty-three annual rings later, it was blazed by James 
Cockburn in 1788, and again in 1816 by Christopher Tappen. 
Sawmills were established over a century before any existed in 
England. In the old country the early sawmills were destroyed 
by mobs objecting to Jabour-saving machinery. In 1623, nine 
years after the first house was built at New Amsterdam, three 
sawmills were erected there by the Dutch West India Company, 
who thus became the pioneers of lumbering as an industry. 
About the same time, perhaps a little earlier, some sawmills were 
erected .at Fort Orange (Albany) and Andries Corstinensen ran 
them. Thenceforward miils and water-wheels multiplied rapidly. 
In aletter to the Lords of Trade, England, dated January 2nd, 1701, 
the Earl of Bellomont says “they have got about 40 sawmills 
up in this Province (New York) which I hear rida more woods 
and destroys more timber than all the sawmills in New 
Hampshire.” There is a picture of one of these old mills, with 
a single upright saw attached directly to the pitman, and kept 
steady by side pressure from guide blocks, Later the saw frame 
wns invented for keeping the saw under tension. Even at the 
time of the Revolution there was a lumber trade with England, 
but even after that event four-tifths of the State was an 
unbroken wilderness, 


In 1626 the Arms of Amsterdam. carried a consignment of 
oak and hickory to Holland, and in 1675 The Cuntle carried 
£400 worth of lumber to Lingland, In 1686 Governor Dongan 
reported that he could “send over boards of what dimensions 
you please,” adding that “three-inch planks for the batteries 
coatsme 15 shillings the hundred feet.” There was no 
tiver-driving then. When the lead became too long, thé 
lumbermen simply up sticks and moved the mill. ‘There were 
timber thieves even in the old days of plenty. Mr. Nathan Ford 
in 1799 complains that several persons were pretending to settle 
while really stealing the timber, hut Mr. Wilkins took down their 
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mames. They do not seem to have cared much for either 
Mr. Ford or Mr. Wilkins. ‘Tf something is not doue about this 
business, great destruction will arise. An example ought to be 
made, and this cannot be done without sending an officer from 
Fort Stanwix. They have got the timher so boldly that they say 
there is no law that canbe executed upon them here.” But in 
1770 Adolphus Benzel, son of Archbishop Eric Benzel, of Sweden, 
was appointed Inspector of His Majesty's Woods and Forests at 
£300 per annum. a 


As early as 1700, Lord Bellomont recommended that each 
person who removed a tree should pay for planting four or five 
young trees, that no tree should be cut that is marked for the 
use of the navy, and that no trees be cut but when the sap is in 
the root, 


The life was dangerous then as now, The first deaths in 
‘asettlement were frequently those of men killed by falling 
‘trees, crushed under loads, killed in sawmills, cut off hy fires, 
or drowned while floating logs.”“*'In May 1817 Artemas Shattuck 
went into the woods to chop. While cutting off a log that 
had been’ partly eplit, his foot caught in the crack, and he hung 
for a long time suspended by his foot and partly supported by 
‘one hand.” Despairing of receiving aid, he finally unjointed his 
ankle with his pocket’ kuife, made a crutch of a crooked stick, 
and started for the house.” Rafting only began about 1788. The 
yafte in 1865 (when the author of the Bulletin, Mr. Fox, was 
eugaged in the trade) consisted of sections 16 feet square called 
*platforina.” Five of these platforms side by side, with three 
more 5 platform pieces following, formed a raft 48 feet wide and 
160 feet long and might contain 180,000 feet of lumber, board 
measure. The rafts would run 40 or 50 miles a day on ordinary 
floods and were tied up at night, generally near some town, 
village of tavern for company and amusement. Then if there 
were no gennine disputes to settle, there was always the question 
as to who was the best man to be decided, 


4 In 1872 it appears from the. books of the Hudson River Room 
Association that 1,069,000 standards, or 213,800,000 feet B. M. 
were handled. This.was the highest point of the trade, and at 
that time lumbermen were not cutting below 12 inches diameter 
on the stump, or nothing less than “two-log” trees. The 
“standard” log is 19 inches diameter at the small end and 13 
feet long. Hence’ the logs then delivered rau about two to the 
standard, say 2,000,000 logs, In 1890 the business had declined 
to about a quarter. 7 
“TLog-driving,” a most perilous business, began about 1800, 
and required men of superb physique and agility... It is now , 
neatly extinct. “With surprising agility they would Jeap from 
log. to log while they were running down the rapid swirling 
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current, and standing upright on a small log, with nothing to aid 
them but a pike-pole or lever, they would guide their treacherous 
craft as skilfully as an Indian his canoe, Many a good man met 
‘his death in the cold white foaming rapids.” # 


? & Log-rules” are contents tables for the sale of logs, and in 
‘the State two rules exist. Prior to 1850, E. Doyle published one 
set and J, M. Scritmer another, Being practical rather than 
mathematical, these rules differ materially, on account of the 
different allowance made for kerf, slabs, waste, defects, etc. The 
Doyle rule is based on an arbitrary formula which is fairly correct 
for medium sized logs, but not for others, Starting with the 
usual 16-foot lengths he arrives at the number of feet, board 
measure in a log of that length and of any diameter by deducting 
four inches from the diameter and then taking tne square of the 
difference. For instance, for a log 1# feet long and 20 inches 
diameter the formula is (20”—4”)?=256 feet. A log 12 feet 
long and 20 inches diameter would be said to contain +4 of 
256 feet and soon. Scribner went to work by plotting circular 
diagrams showing the number of square-edged boards in a 
log properly sawn. From these diagrama the amount of lumber 
was computed for each diameter, after which a fixed percentage 
was deducted for imperfections. Both rules agree fairly for logs 
of 24 inches diameter, but for small logs Doyle’s figures are much 
helow Seribner’s, while for large logs the contrary 1s the case, As 
the majority of logs are small, and the sawmills, as purchasers, 
naturally insist on Doyle’s rule, Scribner's is now rarely used, and. 
asa matter of fact, with the usual more or less inferior class of 
timber, Doyle's is the more practically correct. The ‘standard ” 
js a log 13 feet long and 1% inches diameter at the small end. 
The method of comparison for logs of the same length (18 toot) 
js to divide the square of the diameter of the log at the small 
end by the square of the diameter of ‘the standard, that is 361. 
The result, whether decimal or whole number, expresses the size 
of the log in terms of the “standard” as unit. Five standarda 
are considered equivalent to 1000 feet board measure, The 
“standard,” according to Doyle, contains 183 feet B. M., and 
- according to Scribner, 195 feet. But it is proved by repeated tests 
that a sound straight standard log carefully sawn will yield 200 
feet of straight edged boards, and this is the assumption of the 
Adirondack Inmbermen, who make five standards equal to 1000 
feet, The terin “market,” meaning marketable logs, is often 
tased instead of the term “standard,” although it may take 60,000 
saleable loga to make up 2,000 “markets.” The older modern 
mills’ driven by water-power generally use pang-saws, as many as 
30 in a frame. The more recent mills driven by steam add a 
large circular xaw.and now-a-days band saws. 


Ina lumber camp the best axe-men fell the large trees: 
Some of these men are ‘so expert they. will set up a stake as a 
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mark, arid fell the tree so exactly that in fulling it drives the 
stake into the ground, This avoids much breakige of younger 
trees, ‘lhoae who trim off branches are called “ guttermen,” 
those driving the teams “skidders,” The logs are rolled into 
huge tiers on the skidways ready to be loaded on sledges when 
the snow comes.’ Here the “acaler” and his assistant measure 
each log inside the hark at both ends, enter it ina book, and 
stamp both ends with the owner’s mark. The contractor who runs 
the camp and work is called a “jobber,” and the laying out of 
yoads is one of the most important things he has to attend to. 
A “champion” sledge load may contain as much as 5000 or 6000 
feet. 

Then comes the river driving. At times, in some ernoked 
rocky stream, a jam as formed, and thousands of logs are wedged 
fast in the channel, held back by some one log firmly braced 
Bgainst an impediment. Then occurs a thrilling scene, as the 
foreman calls for volunteers to break the jam. There ia alwaya 
& prompt response. Two or more daring fellows, impelled by 
pride in their work, take their lives in their Hands, and, with an 
axe and handspikes make their way over the treacherous lozs to 
the head of the jam. Behind them are thousands of logs filling 
the angry stream from bank to bank, piled thickly to the bottom 
‘in all shapes, tossing, tumbling, and leaping in the air as the 
dammed up torrent forces them about in wild confusion. Beneath 
the men is the swaying, rocking, unstable mass, somewhere in 
the midst of which is the log which forms the key to the position. 
‘The balance of the crew of drivers gather on the bank below, 
where they watch with intense anxiety the men who have volun- 
teered to break the jam. They note every motion of the volun- 
teers as they coolly and undauntedly procead with their work. 
‘The critienl moment is close at hand, There is a little more 
prying with the handspikes, a few more blows with the axe, and 
Prem suddenly the huge threatening mass begins to move. Above 
the sound of the foaming waters a warning shout goes up from the 
men standing on the bank, and then, leaping from log to log, as 
the jara breaks, the brave fellows reach the shore in safety amid 
the applauding cheers of their comrades; or, it may be acry of 
horror breaks from the crew, one loses his foothold and disappears 
beneath the terrible grinding mass, crushed avd torn to a mere 
semblance of humanity.” 


In felling, the saw is now being largely used instead of the 
axe, and all trees are cut close to the ground, There are water 
slides miles in length, and logs are handled by steam jacks and 
loaders, and planing machines are beiog added to the equiptnent 
of sawmills. 


Wood pulp has produced a great and prejudicial change in the 
conditions of lumbering. About 1867, the first mills were erected for 
grinding wood to pulp egainst @ grindstone, and Sor disintegrating 
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the timber by chemicals, There’ are now 293 mills in the 
States, of which 1-2 are in New York Stute. At first poplar was 
used, and foresters were pleased, for poplar is an otherwise useless 
weed, But soon spruce algo was attacked, and pulp unfortunately 
prefera fine young pole. ‘The result is thxt, whereas the old 
Jumbermen took out only the finest trees and did great dumage, 
now the new ones take everything, and leave bluck ruin, ‘To 
save transport, trees are peeled in the forest, and this is called 
“yorsing.” The bark so left catmes great danger from fire, In 
1898 the total ent in Adirondacks amounted to 644,234,207 feet, 
of which 629,281,918 fect went.into pulp. The Jumber industry 
of New York attuined its maximum before 1865. In 1880 the 
New York mills turned out 1,148,220,000 feet B. M., not including 
laths, shingles and staves. ‘The Adirondacks and Catskill ranges 
are now almost exhausted, and the production is only about 250 
milhons of feet of sawn atuff and 200 million feet of pulp, 
‘Another authority places the total output of New York State at 
about 900 millions from all sources. Working Plans are now 
coming in to save what is left of the situation, but the man who in 
1799 advertised the half share in a sawmill has long since passed 
away, and so has his * inexhaustible quantity of pine wood.” Let 
us look to the beam in onr own eye. An Administration that 
thinks all cultivable land ought to be cultivated can certainly not 
be suid to possess the best vision possible. 
8 F, Gueapow. * 


Grass for Paper Manufacture, 

Mr. Gamete ina list of trees and shrubs in the Ganjam and 
Vimgapatam districts, written some years ngo, mentions a species 
of grass which he calls Andropogon involutus and which he 
mentions as being equal to the “ Ksparto” graséas a material for 
paper manufacture, I have Intely identitied a gyase in the 
Vizagapatam district with the bhabar grass of the Central and 
United Provinces. It bears the characteristic woolly base of the 
Tschamum angustifolium, and is locally put to the same uses as 
the bhabar grass is by the natives of the United Provinces, vis., 
twisted into twine and rope for charpoys. One more use it is put 
toon the sea coast is the seaming of fishing boats and the making 
of the large fishing nets used in the sea, What I should like to 
know is if Andropogon involutus is synonymous with Ischamum 
angustifolium or is it a separate species of grass altogether ? 

The local name of the grass | refer to is “ Kopiri,” or more 
correctly “ Kamkku kopiri,” hecause there is another called also 
“ Kopiri” and more correctly “ Nunna kopiri,” which is probably 
Eriophorum comosum; and in a recent working-plan for a 
forest in the Godavery district, the W. P. Q. referred to “ Kopiri* 
grasa there—which is evidently identical with the “ Kopiri” of 
this (Vizagapatam) district—as Andropogon involutus. I there- 
fore feel rather doubtful about the identity of my grass and should 
like to have my doubts cleared. 

. The Central Provinces seems to make a large revenue by its 
“ Bhabar” grass. There is a possibility of the Northern Circars 
districts of the Madras Presidency possessing great potentialities 
of revenue in regard to their “ Kopiri” grass. I request therefore 
that some of my brother officers in the Central Provinces will 
kindly give information in the Jndian Forester that will help their 
brethren in this Presidency in their endeavours to work up the 
“Kopiri” grass for the Caleutta paper-mills. Information ig 
solicited on the following points: — 

1) Method and time of year of collection, 
§ Cost of collection per maund (82 ibs.), ; br Fs 
(8) Method and means of transport and cost-per maund, by 
road and rail separately, for a given distance. 

(4) How is the grass packed'and transported ? Ie it com- 
« pressed to reduce bulk ? a so 

This and aiy further information which may appear helpful 
and “necessary shall be most thankfully received. And as ita 
pubtieation in the Jndian Forester is likely to benefit many more 
than myself, I roquest you will kindly undertake to publish thé 
same in the Jndian Forester.. One more point-I’ should: like to 


VIL-TIMBER AND PRODUCE TRADE. 


Churchill and Sim’s Cironlar. 
5 December 8rd, 1902, 

East INptan Trax.—The deliveries have improved during 
November, amounting to 1279 loads, against 1051 loads {oe 
November 1901. For the eleven months the comparison shows 
11,760 loads this year against 13.047 toads last. Prices are alse 
a point better than in October heth for logs and planks, dnd 
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business generally more active, consumers recognising that there 
is no sign at present of relief from high prices and tiring of their 
recent waiting policy. The improved supply of water in the 
shipping rivers seems to be maintained, but the process of getting 
down and shipping supplies of fresh timber appeara to be 
lengthy. 7 
Rosewoon, East Inpia.—Stocks are quite sufficient to meet 
the current demand, which is small, 
Sarinwooo, Ease Ixpta.—Finely figured logs sell well, but 
Plain wood is very quiet ; stocks are, however, very moderate. 
Enony, East Inpia.—Sizeable, good logs would realise fair 
prices. 


PRICE CURRENT, 


Indian Teak, logs, per load ve £10 108 to £18 102, 
» on planks s+ £18 108, to £20. 
Rosewood, per ton wee BT to £10 . 


Satinwood, per s.ft, 
Ebony, per ton 


5d. to 12d. 
£9 to £10 
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Forest Fires." 
DaMaGe THRONGH LOSS OF THE SOIL- COVERING. 


So far as I remember, the only occasion on which the daily 
press has done the Zudian Forester the honour of quoting anything 
was in the case of an article of a somewhat pernicious nature in 
which the anthor advocated forest fires. He did not. specify the 
precise localities, conditions, and limitations under which a forest 
fire may he supposed to be more or less beneficinl. The article was 
only quoted as bearing on the breeding of mosquitos, but the 
Revenue Officer and the public may seize on it as a warrant for 
cisputing the need of anything so oppressive as fire protection in 
general. Hence I call it somewhat pernicious. The following 
translation of an article by M. Jacquot in the Revue des Kaun et 
Fonéta for Ist June 1902 may be of use towards a study of the 
question. In any case it is worth preserving. ‘This and the final 
paragraphs alone are mine. 


Deap Leaves. 


M. Berthelot, and more fully MM. Gauthier and Drouin, 
have proved thut a fire, if sufficiently intense to decompose the 
huinus and humic acid, thereby destroys the faculty they possessed 
of developing those most essential and searce substances which 
contain nitrogen, Even if the fire does not destroy woody tissuea 
‘it. burns up the covering of dead leaves. M. Détrie suspected 
what M. Coudon and especially M.E Grandeau have proved, 
wis, that these dead leaves possess the precious faculty of 
absorbing nitrogen from the air. Since MM. Schlesing and 
Miifitz in 1877 discovered the nitromonad, the first bacterium 
whose powerful action on the chemical changes in the soil was 


* Brief translation vf an article by M. Jacquot in the Revue des Eaur et 
Foréts tor 1st June 1902, with remarks by F. Gleacow. 
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proved, attention has been concentrated rather on its agrienItural 
than on its forest utility. The researches of M. Henry therefore 
mark an important slep in science. By his experiments in 1897 
the learned professor of the Ecole Forestiere proved that dead 
leaves may even double their original richness, 


The quantity of leaves produced annually on 1 hectare (24 
acres: varies with the soil, climate, species, age. treatment, and 
density of the crop andthe Iuxuriance of the crowns, It may 
reach 12,000 kilugrammes tof 2}hs.) of the living substance, 
The Bavarian stations have supplied some valnable fignres, hut 
these, as M. Henry remarks, are minima. They relate indeed 
to forests afflicted with rights to fodder. The impoverishment 
resulting from this detestable practice rencts fatally on the 
vegetation.” Other countries anpply similar proofs, Jaeger and 
Buro, working under the same conditions, arrived at the same 
results as Professor Ehermayer. But Dr. Krutsch, examining soils 
that were not so impoverished, found weights one-fourth greater 
for spruce ‘and one-seventh greater for Scotch pine. The latter 
would have piven figures as good as the spruce if the erop had 
been thinned so as to bring it under better conditions of light and 
air. ‘On trees which are prospering in sufficient light and 
liberty the leaves are not only mote numerons but larger than on 
trees growing on poor soil or in had condition.” M. Hiiffel’s work 
“Les Arhres et les Peuplements Forestiera” gives an account of 
the density of the German pine forests and shows the enormons 
increase of production which ia obtained when these forests are 
treated by early and freqnent thinnings, In Bavaria itself, under 
good cultnral ‘conditions, the dend covering hus given figures 
considerably superior to those obtained when aweepings took place 
at six years’ intervals (weight of all organic débris fullen during 
six years and not yet decomposed j. 


AVERAGE WEIGHT OF THE COVERING, 


WATHERED OFF ROIL SURIRCT 
10 AWKEPL: Gathered off 

Foresta, soii not thus 
inpoverighed, 


Annual. Sexennial 
7 Kiloa, Kilos, Kilos, 
Beech 4107 8160 WALT 
epruce J - BBB + 9890 13,857 
Scorch pine ... 3706 13 729 18,270 * 


———— 


_ The researches of M Henry in the high foresta and stored 
copies of France confirm the ahove. ‘Thus, in Lorraine, though 
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¥t is one of the coldest aid foggiest provinces, a full-grown beech 
forest inrnished in one year twice the weight gathered in Bavaria, 
that is to sny, over a000 kilograms of leaves dried at 100°C. and 
over 8000 kilos of total dead covering. A table can thus be 
prepared on the model of those used by the Director of the 
Bavarian stations. Experiments have not been made with all 
species at all altitudes and in all climates. ence a meau Las to 
be struck which is linble to slight variations in special cases, 
But a dictum of M. Ehermayer litnits the probable error, “The 
differences in the quantity of Icaves produced by the several 
species at the same age cannot be very great.” The figures have 
heen derived from ereps growing under ordinary conditions, 
Consequently they are greater thin those obtained from crops 
impoverished by sweepings, and less than the maxima for either 
France or Germany. They vary but little from truth, and experts 
are free to adapt or modify them for special cases, 


WEIGAT OF THE DEAD COVERING, FULLY AIk-DRIED, PRODUCED 
ANNUALLY PER HECTARE OF HiGH Forest, 


a ee er 


Debris 
excluding | 
Crop, 4. | phanerogn- |Total. REMARK®, 
Hi mic living 
| poxile organs 
Quintaux, | Dut 
Beech aged 10 years... | 19 12 | 81 | tf regeneration has not 
bern satisfactory, the 
figures must be 
ra 
Be BO 3 | is | ay | Maen 
ale te 39 20 | 59 
oe Ark yen 47 29 76 
0 » | 46 28 14 | Wei i 
over 90 4, 45 oa B widtegamaishes 
years", 10 | 24 | For onkiho feures are 
es . iL 34 Spproximations, Kx. 
ae 18 47 | periments ingu fi- 
o 25 | 62 | cient, 
0 to 10 24 60 « 
over 90 2 | 60 
10 years = 12 al 
20" } an 13 43 
ae ee ee es 2 | 67 
» yeurs) 42 
von Bik wereld 37 | 89 | For hornteata do, ao, 
‘acts. wy Over 90 " 36 28 64 
Po pine 25 to 50 7 a 2 56 Woight increases with 
» 9 Trold ” | 49 ne 


Tho metric guintal is very near 2 ewt. 
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: In the stored coppices studied by M. Henry ‘the weight of 
the dead covering rises steadily to the age of 10 years, from which 
period to the felling it oxcillates round 55° kilos of dry substance 
for forests and soilx such as those of the Forét de Haye.” In tins 
quantity of total débris the share of the leaves varies from one- 
third to three-fouths. The following tuble gives the weights 
found at ages of 1, 20and #0 years; those for 6 and 10 years 
are interpolated from the known inclusive totale of leaves and 
twigs, ete , combined, 


WEIGHT OF THE DEAD COVERING PRODUCED ANNUALLY PER HECTARE 
BY A STORED COPPICK OF OAK, BEKCH, AND HUKNBEAM, 


Dry sor. (QoLiTE). CLAY sor. 
Age. Debris 
excluding F ‘ 
Leaves. living Total, |Leaves.| Debris, | Total, 


phanerogams. 


hitos. Kitos. | kilos. | Kilo. | Rilos. | Kilos. 
rv] 600 1509 | 210 |, 
6 2000 2400 4400 ” ae 
10 | 8400 2300 | 5700 . : 
Pi) 3900, 1300 200 2400 1300 4600 
30 | 8100 2400 | 5500 |. : i 


M. Henry augments the force of his demonstration by 
assuming the least tavourable case, and neglecting the ‘soluble 
compounds of ammonia, starches and uitrates, which may have 
been formed and washed out by rain. According to his weigh- 
ings, at the end of one yeara weight of 100 kilos of oak and 
hornbeam leaves produces a gain of at least 666 kilo of nitrogen, 
The leaves have by that time lost their colour, but not their form, 
and are far from being reduced to humus. ‘heir action as 
gas-nbsorbers is slowed down, but only ends ‘witb their complete 
decomposition, ‘This takes thre years for certain common species 
suck as beech, and nearly twice us long for pine needles, I 
thus # very moderate estimate to say that, after allowing for all 
losses of yas returned to the atmosphere during the process of 
decomponition, there still remams ‘850 kilo of nitrogen absorbed 
and fixed from the air by each 100 kilos of dead leaves. ‘This 
quantity is pure profit, the increment of the leaves from the 
moment they fall to the ground. But at the time of falling they 
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‘contain’ a ceftain quantity. ‘The analyses” of MM.  Fliclie, 
Grandean and Henry, which are wider than those of Wolff, give 
the following figures :— ' 


——— 


Albuminoids | Corresponding weight of 


per) 2 eee | eee 
, per cent. Kilos, : 
Reeeh ... " & Tal 120 
Osk 7 . 662 1.060 : 
Beotch Pine * a uel 1899 : 
Birch... ai ‘ 00 0480 7 


Chee nut ide 75 0-600 
Larch oo oo 550 OKO 
Spruce... Fa a 843 1350 


The percentage of nitrogen is over 1 per cent. for the 
principal species, It may be considered as the minimum for oak, 
beech and hornbeam. ‘The total lass of nitrogen resulting from 
the burning of the lenves is therefore 1:8£0 kilos per 100 kilos of 
dry leaves of these three species. Probably it is at least 2:500 
kilos for pine, bul for eafety it may be taken as 2 kilos. 


Depais. 


Tho.dead twigs, ete, etc., which reach the ground are also 
nitrogenous compounds. ‘They decompose more or less slowly, 
bnt always end by conversion into substances useful to plants 
{auch as’ starches, nitrates, ammonincal salts}. A fire, even a 
slight one, destroys these smal] organs and dissipates the nitrogen, 
which exceeds *7 per cent, 


Under normal conditions the nitrogen derived from the two 
above-mentioned sources would have contributed to the formation 
of ulmic compound: and humus incorporated in the vegetable soil: 
A fire diesipates it in pure loss, The damage corresponds to the 
price of a manure containing the same proportion of the qua; 
‘This will vary, according to localities and manures available, 
from ifr. 50c. to Lfr. 85¢. (15 to 184 pence) per kilogram for 
mirieral manure’ ; farmyard manure would coat 2fr. 40c. per kilo 

"of nitrogen contained. Tables could thus he drawn up, according 
to the nature and price of various manures, showing the money 
value of the dead covering exclusive of ashes, On a clay soil for 
inatance nitrate of soda may work wonders, as seen in the nurseries 
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of MM. Hnberty and Guffroy. If the nitrogen contents is 15 per 
cent, and the price 24fr. 75e. per quintal, the kilo of nitrogen 
works out to Ifr. 5c In the case of a hectare of high beech, aged 
100 years, the loss of the scil covering would amount to 169fr. 70c. 
(over £2 18k, or Rs. 42 per acre}, since the 4500 kilos of leaves 
aud the 2800 kilus of débris represent: respectively 83-250 kilos 
and 19°00 kilos ¢f nitrogen, Similarly, in the case of a 40-year 
old pine forest the loss will be 137fr. 60c.; and in the case of a 
6-year old stored coppice, the loss will be 88fr 75c. per hectare, 
The cost, of transport and labour would be additional. 


The artificial product applied to restore the lows contains, it is 
true, some other substances of a fertilising nature, but these 
cannot be considered as replacing any of the nitrogen due. 
Mineral foods cannot be substituted even for each other. Forest, 
crops, though less exhausting than field crops, nevertheless make 
equally imperious derands for certain substances and suffer 
eqnully severely as soon as any one of the necessary elements 
hecomes insufficient. Field manures are intended*for field’ crops, 
and do not produce the same effects in forests. What the latter 
want is nitrogen, and nothing else can make good the loss of the 
soil covering, The author of a forest fire should be compelled to 
‘tanke good the loss under strict analytical teste to within 1 per 
cent,, and he should furnish that manure which is most appropriaté 
to the soil and the season ; nitrate of soda for clays and compact soils, 
since it: soon disappears in permeable ones; sulphate of ammonia 
(20 per cent. nitrogen) for caleareous or less compact soils ; organic 
mannres, such as dung (4 per cent, nitrogen), dried blood (11 per 
cent.), oil-cake (4 to 5 per cent.', ground horns, hair (14 to 15 
per cent,), ete, for light aod strong soils, In spring and summer 
when rooté are activé, a quicker manure may be‘used, ‘lu winter 
one of more durable nature, $ 


 _M. Jnequot procuads to-eonsider the time of year at which 
the fire takes place, and the effect of a second fire following the 
first at one or two vears’ interval. , The former question is 
entirely negligeahle, The second he does not develop fully, and 
in’ fact if the fire recurs hefore the next set of leaves are 
decomposed. the matter becomes complicated. The iden’ of a 
forest incendiary having to make good the damage, in addition’ 
to his punishment, will be a startling novelty in India, Neverthe- 
Jeas it is unassailuble, and even admissible under the Forest Act. 


F. Guzapew. 
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The Insect World in an Indian Forest and how to study it. 
By E. P. Srepsinc, F L.8, ES, 
(Continued from pe 68.) 
Pant V-—(continued), 5 
Onver.—COLEOPTERA — (continued), 
> HETEROMERA, 
Tue firat and second pair of legs have five-jointed tarsi, the 
third pair having four only. 


FamILy Teneprionina, 


Very common heetles in India. Owing to their dark colouring 
and shape they have a general resemblance to the Vuraside, from 
which they can of course be distinguished by the tarsal joints. 
The larva are elongate and cylindrical and are hard and have six 
lega, being not unlike Elaterid grubs. Their food is mostly vege- 
table matter, including grain and flonr. Some years ago # species 
was reported as tunnelling into sandalwood in Mysore, but the 
specimens were in bad condition and could not he identified. 
Recently the writer was able to breed an as yet undetermined species 
of Tenebrionid beetle from larva taken from the woud of dead 
spruce and blue pine trees in the daunsar Division in the N.-W. 
Himalayas; the timber tunnelled into was in several cases still 
sound, though in others rotting. 


Famity Canrnaning (Buster BreTlEs, Om BEETLES), 


Head with an abrupt neck; no hind wings present, elytra 
short and do not fit well together, but overlap; each claw of the 
feet has along appendage beneath it. The beetles have a very 
soft integument and they eecrete irritating secretions which rnise 
blisters on the skin, Some of the insects are wingless, The 
Cuntharida feed upon flowers and leaves and frequently do a Jiitle 
damage in this way. A common one in India, Mylatoie, has the 
elytra banded ath yellow and black stripes. Several others are 
equally typically marked. 
: TETRAMERA, 


Four tarsal joints are present on all feet. Several of the 
families of this group contain serious pests both to forests and 
agriculture, 

PayTornaca. 

The head does not form a definite prolonged heak or rostrum ; 
the three basal joints of the tarsus are densely covered with 
pubescence beneath, the third joint being divided into two lobes 
ao as te allow of the fourth joint being inserted near its base, 


Famity Baucuina. 


These are amall unattractive beetles, having the hind femora 
more-or less thigkened, The front of the head is produced -into # 
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short rostrum and the antenne are bead-like and straight, thus 
distinguishing them from the Qureuliovide where the untennes 
are elbowed. ‘The inrva te little white, fut maggots, without legs, 
and live in and feed upén the seeds of plants, more especially the 
Leguminose. In India leguminous plants of all kinds are attacked 
by members of this family, and it is probable that the seed of 
Teguminous forest trees suffers heavily from these pests, A 
species of Caryoborws, C. gonagra* attacks the seeds of the 
tamarind 'Vamarindus indica), its life-history being as follows :— 
The eggs are probably laid on the pods hefore they reach maturity. 
‘The larvae on hatching out make their way through the pod aud 
tunnel directly into the seed. It has been found that none of the 
seeds contain more than one grub. When full fed the grub leaves 
the seed and spins a close-matted cocoon inside the pod and 
‘passes the pupal stage within this. The beetle, which is brown 
in colour and about the size of a pea, after emerging from the 
‘pupal skin, rests for sometime before cutting its way out of the 
cocoon and pod. Since there is only one set of pods per year, the 
life cycle probably takes a year to pass through. 


Famity Carysomriing® (Lear BeeTLes). 


Antenn@ moderately long, eyes round and do not at all 
surround the insertion of the antenna, ‘The insects are small, 
-bright-coloured, and thick set, Ihe head is usually partially sunk 
into the prothorax, and the insects differ in appearance from other 
tetramerous beetles, Both the adults and larve feed upon leaves, 
and several do much damage in India by defoliating erop plants. 
‘A species, Melusoma sp., has heen reported as defoliating a willow 
in the N.-W. Himalayasf; whilst-a member of the group Halticidea 
was found by Mr. Wroughton and the writer feeding upon the 
lenves of Boswellia rerrate near Poonuat; at present, however, but 
little is known as to their action in the Indian Forest.’ ‘The 
Tarvee are smal! and active and are sometimes covered with epines, 
on which they carry their cast-off skins asa kind of shelter. 
“Lhe pupe may be found either ou the leaves or in the ground, 
und several generations may he gone: through in the. year—a 
fact which intensifies the insects’ capabilities of inflicting damage. 


Famity Uenamaycing (LONGicorN BrxTLvs). 


” A large family of beetles containing from 12,000 to 13,000 
known species. In form they are usually long, with well-marked 
“shoulders” to the elytra‘and a vertical head, The antenne are 
very long, consisting of long cylindrical joints, often tumid at the 
nodes. ‘They are held over the back in the position of rest. Ttie 
eyes are holluwed out round the insertion of the antennm. The 
latter are longer in the male than in the female. The first three 
joints of the tarsus are always large. spongy, bi-lobed and covered 


1 * Fide Unjutious tnsvets of Indian Forests, pp. 49°50, t Jd, p. 60. 
+ Vide Departmental Notes on Jusecta that affect Foreatry, No. 2, p. 179%. 
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i irs. ‘The beetles ate of all sorts of colours (but rarely 
LS jn the ease of the Buprestida), being often covered 
with hair or having hair in tufts on them, The thorax is square 
in outline and .cylindrical and in most cases spined, The g 
has a long atrong ovipositor for laying eggs in crevices, The legs 
are long and strong. ‘The larve: are almost entirely wood-feeders 
and so are white and soft, They have a broad head, powerful 
jaws, and long body, bat have not the enormously developed 
prothorax of the buprestid larva whieh they otherwise greatly 
Premble; in the longicorn larva the abdominal segments are 
nearly as broad as the prothosax, it is practically legless, and has 
four-jointed antenna. The grubs often spend their lives burrowing 
ap and down in the wood af trees, making galleries which have 
nsnally a larger diameter than those of buprestids, and when 
they change into the pmpal state, they do so either in the onter 
Jayer of the wood or in the bark, and the beetle is thus enabled 
to bore its way out. 


Three sub-families of this family are distinguished ag 
follows :— 


Prionides—The front coxw large and transverse; prothorax 
has distinct side margins. 


‘ Cerambycidee—} ront coxe not greatly extended transversely, 
thorax not margined; the head is sloped in front obliquely, palpi 
have the terminal joint trancate, the inner side of the tibia hag 
no groove; small Jegs are just visible in the larva, 
Lamiides—Front cox usually round and deeply embedded; 
head is vertical and the terminal joint of the palpus is pointed 


and the inner side of the tibia has a groove ; legs invisible in 
the larva. 


The Prionides are on the average considerably larger in size 
than the members of the other divisions, and they include some 
of the largest of insects, Some have a great development of the 
mandibles in the male sex, analogous to those of the stag-beetle 
of the Lucanwide. The larve in various parts of the world appear 
to have been a favourite article of food with native tribes. In 
consequence of the great destruction of forests that has taken 
place so largely in many countries of late years, these gigantic 
esrambycids have become much rarer, 

The modes of life of the larva: of the gub-families Cerambycides 
and Laméides are various. Some bore up or dawn in the hard 
wood of trees and live fora portion of a year or for several years 
in thig condition before changing to the beetle state. The female 
beetle in others girdles twigs of trees aud then lays her eggs ia the 
branch above the girdle. Anexample of one af thése insects is 
the val girdlor, Coelosterma secbrate, whose life-history is as 
follows :—The female lays her eggs towards tho end of the rains 
in notches in the hark of the shoot, somewhere near the upper 
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end, either of a leading shoot or, side branch. The heetle then 
girdlew the shoot below the point she has laid her eggs in. The 
shoot dies above the girdle and the Inrve on hatching out feed 
upon tne dying wood thus provided by the female. They change 
to the pupal state within this dend portion, which will probably 
by then have bean blown or got knocked off the tree. The beetle 
emerges during the rains, laying its eggs towards the end of this 
season. ' 

A common cerambyx wood-lorer in India is Plocederua obeava, 
‘The eggs of this beetle are laid in crevices in the bark of the irce 
abeut March or April and the,young larve on emerging first feed 
upon the bark and cambiumidayer and outer sapwood, Ae it 
becomes stronger it goes right down into the heartwood of the 
tree, boring large galleries in it. When pupating the larva forms a 
peculiar solid calcareous cocoon in the outer Inyers of the wood. 
‘The insect pupates in August and September, becoming a perfect 
beetle in November. The beetie remains in the encoon until Mareh 
or April of the succeeding year to enable its onter parts tw slowly 
harden, and then cuts its way out of this and of the wood. Recent 
observations tend to show that the larva only lives about six months 
in this atuge of its existence in the Siwalik forests, where it is very 
common it Odina wodier and other trees, * 

Another beetle, Hoplocerambyc spinicornis (the Singhhim 
sal borer) Inya its eggs in the sal, The larve when full-fed, 
instead ot forming the calcareous cocoon of Vlocederus, cover over 
‘the outer portion of the tunnel with a white calcareous envering 
resembling the end of a Brazil unt. This insect is common in 
the sal forests of Chota Nagpur, its larve probably spending more 
than one year in the tree, where'they bore right down to the heart- 
wood. ¢ 

A similar or closely allied species attacks the cal in the 
Siwaliks, and its galleries are to be found in consi erable numbers 
in the eal posts (tors). As fats present observations go the 
genus would appear to contain the most. aggressive of the sal 
wood borers, 

Rayncnornora, 

The head forms a more or less elongated beak or snout. 
The third tarsal joint at least is usnally broad and densely 
pubescent beneath. 


Fami.y CorceLioxing (Wervits), 

‘The head is prolonged into a well-marked beak called the 
‘rostrum,’ which bears a pair of elbowed clavate antenne on it 
and carries the mouth parts at its tip. The palpi are small and 
the labinm absent. The elytra’ bend down over the edge pf the 
abdomen. 


* Inthe 2nd edition of Gamble’s Manval of Indian Timbers this insect 
is alluded to as probably the ehief inect enemy of the sal tree. Present 
observations, however, by no means shows this to be the cuse, 


t Vide Injurions Insects, p. 71, Plates 1V, 1X, 0, (larva). 
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The Curcwliontde are an eriormous family of beetles, contain- 
ing about 25,000 known species, which do damage to the wood, 
leaves, shoots, fruits, and seeds of trees and erops. They have 
been reported in this connection from many parts of India. The 
larver are white legless grubs, which tunnel into vegetable matter 
‘of all kinds, The Palm weevil (Rynchuphorus fervugineus,*) ia 
a typical example of this family, ‘The femule lays its eggs at the 
base of the leaf stalks on some spot where the stems have been 
injured, or in the holes drilled by the rhinoceros beetle (Oryctes 
rhinoceros). The larva: tunnel their way through the heart of 
the trunk and often’kill the tre@/outright. ‘The pupa is formed 
in a cocoon of palm fibre in ‘the burrow. The heetles fly at 
night, being often found in the day in the holes of the rhinoceros 
‘beetle. The palms in the Saharanpur Botanical Gardens were 
‘badiy attacked in this way some years ago, several being entirely 
killed, whilst others were so riddled that they had to be ent down. 
‘This beetle is a common and serious pest in parts of Madras and 
other places in India. 

Remeity.—There ean be no doubt that in valuable;plantations 
the best treatment is to at once eut ont and burn entirely all 
infected trees. Of course to secure permanent good this must 
be done thronghout the whole of the plantations of a district or 
series of districts and not only in one or two, as these latter will 
‘s00n become reinfected from the neighbouring untended arena. 

Mahogany, Pinus khasya,.and dhak lave been reported as 
tunnelled into by weevils. In the case of the former two, the grubs 
feed in the bast, gnawing out large winding galleries in it. When 
full-fed they eat out a chamber in (he sapwood and pupate in it, 

The shoots of the bill bamboo (Lendrocalumusy are hored 
into by the weevil Cyrtotrachelus dua and tops so attacked die off, 

Tn the Chittagong Hill Tracta a large weevil named Cyrte- 
trachelus longipes attacks young muli tamhoos (Melocanne 
bambuscides) wuen they are’ 1—2 feet above the ground. The 
feinale, a large brown beetle with a long rostrum, fairly long 
elbowed antenna and enormously developed front legs, lays 
tuoegeson the side of the shoot towards the end of June. 
Only one of these eges appears to develop as only one larva 
is subsequently found in the shoot. On hatching ont the young 
larva. tunnels directly into the heart of the shoot and then 
burrows down the centre of it till it reaches the ground level, 
At then moves back to near the top and cuts the shoot through 
all round below it; the top contairing the grub thus falls to 
the ground and gets pressed or dragged into the rain-sodden soil. 
The Inrva then pupates within the shout about the end of July, and 
the insect remains in the pupal state all through the heavy rains 
and winter months, the mature beetles emerging the following 
June, This insect is capable of doing a very considerable 


* Fide injurious Ins: cts of Indiun Forests, pp. 62—65. 
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amount of damnge to the bamboo which grows socially over’ large 
areas inthe Chittagong Hill Tracts and areas to the east, A 
severe cyclone swept ap into this region in Octoner 1897 and 
cleared for some distance a path through the forest in the hills. 
‘The succeeding year the muli bamboo came up in dense masses in 
this cleared area, and this abundance of their food plant probably 
caused the severe attack experienced from this insect in 1899 and 
190G, Ihave no information as to the abundance of the insects 
since this latter year. * 

* Another genus of small weevils named Apoderua defoliates 
trees hy Inying an egg in the apex of the leaf and then rolling 
it up into a roll or ball. Species of this genus have been observed 
defoliating the sissu, Quercns incana, Q. dilatata, Prunus 
prdus, hazel, Anayeissus lat fala, &c., the species collected being 
found in places as far npart and under as varying conditions as 
obtain in the Jannsar Hills and the Sutlej Valley in the NW. 
Himalayas on the one hand and the forests of the Satpnra Range 
in the Central Provinces and the Coimbatore Hills in Madras on 
the other. In ovipositing the female deposits one egg apparently 
usually, if not invariably, at the apex of the upper side of the leaf 
and tothe right of the mid-rib. It then cuts the leaf across 
about the middle or near the base, either on both sides of the 
mid-rib, leaving the latter intact, or else right across from one 
edge to the other, Jéaving a smull portion at one side uncut. The 
cutting is done first and the egg laid at the apex afterwards. The 
cut portion of the leaf is then folded inwards down the mid-rib 
anJ the leaf is rolled up from apex downwards into a little roll, the 
edges being neatly tucked in on either side, The roll hangs to 
the untouched part of the leaf till it dries and then drops to the 

round, The larva, on hatching out, feeds upon the store of 
food’ thus provided for it and probably pupates in the ground, t 

The seed of both oak and sal is attacked by weevils and 
ruined. 

An. as’ yet undetermined species of weevil was recently 
found by Mr, B, 0. Coventry attacking the oak, Quercus incand, 
about 80 per cent. of the seed crop of the trees round Mussoorie 
being destroyed in 1902, ¢ In this case the eggs would probably 
have heen laid near or in the flowers, since the grubs were found 
viddling thé acorns and immature and mature beetles were cut out 
of these in June. Mr. Coventry says that he was led to this 
observation owing to his noticing the general absence of natural 
regeneration of this oak. He collected a large numher of acorns 
to test how many were sound. The reason for the unsoundness 
soon became obvious, If others will follow this lead we shall 
know more about the reasons for the absence of natural regénera- 
tion in our forests, 


+ Fide Departmental Notea of Insects that affect Forestry, No. 2, p. 183. 
+ de Deportinental Notes on Inaects that affect Forestry, Nog. Land 2. 
} Vide Indian Forester, ol. XXVAII, No 10. 
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The mango weevil, Cryptorrhynchus mangifera, Inys its egg 
in this way in the flowers of this tree and the young grubs get 
enclosed in the young fruit, in which they burrow about and feed 
and finally change to pupw. ‘The beetle on maturing bores its 
way out, * 

FamiLy ScoLytipg (Bark-bonnks), 


Small beetles, often very minute. Cylindrical in shape and 
generally dark browd or black in eolour. The head is only 
prolonged into a very short bea and often not at all; antenna 
are short, with a broad club which is elbowed and inserted close in 
front of the eye, whith is often holléwed ont to allow of the insertion 
of the antennz, The antennz “do not fold hack into grooves. 
They may he considered to consist of three main divisions—Ist, 
the ‘portion joining on to the head, which is the lower part of the 
elhow and consists of only one long joint called the scape; 
2nd, the funieulra consisting of as many as seven joints or fewer 5 
3rd, the club, which may be solid or divided by transverse divisions, 
and varies greatly in shape. ‘The antennie are of importance since 
they are used inthe classifivation of the family. These elbowed 
antenne and four-jointed tarsus distinguish these heetles from 
Bostrichide which’ they greatly resemble. Prothorax is generally 
very long, often formning half the total length of the insect, Ely- 
tra'cover the whole abdomen. The tibiw are flattened laterally 
and in the majority the front tibia arc set with spines on their 
outer edges; the third tarsal joint may or may not be bi-lobed. 
The larve are small white curved grobs resembling bostrichid 
grabs but differ in being legless. These insects feed asa rule 
in woody plants either in the bast layer and sapwood or tunnel 
right into the heart of the tree, The female burrows through 
the bark to lay her eggs, and does not usually tay them in 
crevices outside, as is the case with buprestids and longicorns. 
The beetles only appear for a short time for egg laying, but during 
this period they are often present in large numbers. The bark 
forma (i.e, those which Iny eggs in the bast layer} of this family 
may be either monogamous or polygamous. 


In the monogamous forms the female usually pairs outside 
the tree and then bores through the bark and proceeds to make a 
gallery in the bast and sapwood in some definite direction, which 
is nlways the same for the same species. The beetle may take 
some days over this. As she beres she makes a secies of small 
depressions, in each of which she lays an egg as she goes along, 
The grubs on hatching out muke a gallery at an angle from the 
mothgr boring. When full fed they enlarge the end of their 
galleries into a pupal chamber, which may be either in the bart or 
may be bored into the sapwood. The larval galleries may differ 
in length and also in direction. ‘The female beetle usually starts 


* Fide Dujurious Insects, pp. 55 57, Plate LL, flys 1, a, b, ed. 
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the gallery, then attracts the male near the entrance hole, pairs, 
and then finishes the egg gallery. 


In the p-lygamons forms the male beetle tunnels through 
the bark till it reaches the sapwood, in which it bores a small 
depression, which is the pairing chamber, and there remains. The 
females come to him, are fertilized, and then bore galleries leading 
off from the pairing chamber. On either side of these galleries 
they bite out small depressions, laying an egg in each. There ig 
usually only one entrance hole by which the heetles enter, IF the 
egg gallery made hy the female is a long one, she bores ventilation 
holes horizontally through the Hark here and there to the outside, 
‘Lhe shape and length of these “galleries is, in the cases of the 
Indian forms at present studied by the writer,* always the same 
for the sume species of beetle. ‘The dead hody of the female is 
often to be fond at the end of the egg gallery, as she dies as soon 
as she has finished this work. ‘The egg gallery may or may not 
be blocked up with wood dust by the beetle. 


This fumily contains mumerous species which are destructive 
to trees, nnd research is showing that they probably play a very 
important part in the Indian forest, attacking both broad-leaved 
and coniferous trees. It may be mentioned here that this Family 
is almost entirely unknown hoth economically and scientifically. 
Since’ he has held the post of Forest Entomologist the writer has 
became acquainted with over 50 species, mostly new, and from 
what he has been at present able to study of their habits, the 
economic importance of thoroughly studying this important family 
of pests cannot be too strongly urged. ‘I'he damage is done by the 
beetles, and the larvee resulting from the eggs laid by them; boring 
beneath the bark in the bast layer, thus destroying this latter and 
leaving an indelible impression ot their former presence either in 
the bark, or in the sapwood, or both, of the tree. When severe 
attacks have been experienced, if the bark be removed, both 
it and the sapwood will be ‘seen to be completely covered, 
sometimes from the top to the base of the tree, with the galleries 
of the beetles. Now, as in making each of these galleries a 
certain amount of cambium has had to he destroyed, it follows 
that the strength of the tree has been lessened thereby, and 
when the attacks are on the scale described the tree will die. 
The insects du not usually attack healthy trees, but choose either 
newly felled or sickly ones in which the ‘flow of sap is less strong. 
When the beetles are however very numerous, and no sickly trees 
or newly felled ones are available, they will attack healthy ones. 
Numbers are drowned in their burrows by the flow of sap 
put out by the tree in answer to the attack, but the flow beeomes 
gradually weaker and weaker and the beettes finally kill the 
tree. 


_* Fide Departmental Notes on Insects that affect Forestry, No. 2, in 
which & number of new forms are deseribed. 
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The family may be divided ‘into three main sub-families ; the 
Scolytini, Hyisina and Lomicini. 

‘The Scutytini can be distinguished by having the end of the 
abdomen flexed upwards and the tibia are entire on their outer 
edges und end ina hook, Tne genus Sculytus has been found 
to attack the deodar in India. The following is the life-history 
of one of the species, Scolytus mujur, MS.” The beetle is a 
mnunogamous one, the female pairing with the male outside the 
tree. The eggs are laid in the bast aud sapwood, and to do this 
the beetle bores horizontally through the bark, the entrance hole - 
being generally beneath a braneb op fake of bark, until she reaches 
the cambium layer. The female then turms and bores her egg- 
gallery in an upward direction, grooving both bark and sapwood, 
‘Tuis egg gallery consists of a nnmber of small eontinuoua zig-zag 
curves taken vertically up the tree. Ou either side of the groove 
indentations are cut and an egg is laid in each, fram 60-70 being 
Jaid. ‘The larve, on hateling out, bore away from the mother 
gallery at various angles, so that the fizures impressed on the wood 
and bark cousist of a number of radiating larval galleries, longer 
than the female gallery, which give off from the central mother 
tunnel. ‘his plan of gallery is very characteristic of the genus 
Scolytus, ‘the beetles ovipusit. towards the eud of May, the 
Jarve are full grown in a month, and the mature insects issue 
diting Juve and July ana at once pair and lay eggs, which 
produce a second generation of the pest the saine year, 4.2, fresh 
beetles mature about Uctober, A closely related species, Seolytus 
minor MS. smaller than the list, is usually found in’ company 
with it and jives in exactly the same manner. Its galleries are 
smaller and fewer eggs are laid, 

‘The Hylesind may be distinguished from the Seolytini by 
having the abdomen Hat beneath instead of flexed upwards, whilst 
the tibive are toothed on their outer edges. ‘I'bis division contains 
both monogamous and polygamous forms. Species of the former 
have been fonnd by the writer,—to give but two instances, —attack- 
ing sal trees in the Siwaliks and A noyeissus tatitotia in the Coimha- 
tore forests (in Madras) ina very similar inanner, ‘Che female beetle 
after pairing bores through the bark down to the cambium Inyer 
and then mines out in’ this and the sapwood a short straight 
egg gallery parallel to the long axis of the tree, Eggs are laid in 
notches on either side of this gailery. The Inrve ou hatching out 
bore away at an angle to the eyg gallery and the pattern produced 
is not unlike that made by @ Scolytus. ‘The sal beetle here 
described has three if not four generations in the year, A 
monogamous species of Hylastes has been discovered in the NeW, 
Himalayan forests. Hylustes sp. bores into the dying and dead 
wood of blue pine and spruce trees, ‘The beetles pair inside the 


* this beetle is allied to Scolytus destructor of Europe, and is probably 
new tocience, For farther imformation on its life-history, dide Departinental 
Notes on Insects that atfuct Forestry, Nos. 1 aud 2, 
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wood and the female then continues’ ‘the tunel and lays eggs 
in small offsets eaten out at right angles from it. 


Amongst the Indian polygamous forest Hylesini as yet known 
there are species of Pulygruphus and Vityogenes, ete.* Three 
species ‘ot Polygraphue are to be found attacking the blue pine, 
two of which also attack the deodar and spruce. The largest 
one, Polygraphus major, MS, ‘confines itself tothe tops and 
branches. There is a central pairing chamber from which usually 
three egg galleries are hored, ‘I'he late feed wholly in the bast 
layer but pupate in the sapwood, boring a’ depression or hole in it. 
There are at least three generativns of the insect in the year. 


The life-history of Folugraphus minor, MS., is very similar 
save that it practically confines itself to the main stem of the 
tree, where it is almost invariably the companion of the blue pine 
Tomicus (see below). 


Pityogeries coniferw, MS., is a minute beetle which has usually 
5—6 egg galleries radiating from the central pairing chamber. It 
often pupates in the sapwood, and is to be found in the blue pine 
and deodar—at times in enormous numbers. It has at least three, 
and probably more generations in the year. 

The Tomicini are distinguished by having the ends of their 
elytra truncate, the head is spherical and hidden beneath the 
prothorax, which is often covered with projections and asperities 3 
the third tarsal joint is simple, Several species of this division of 
the Scolytide, both monogamous and polygainons forms, are also 
already known in India.* Amongst the former may be mentioned 
members of the genus Cryphulus. | These beetles are very minute 
and are generally to be found in the smaller branches or right at 
the tops of suplings.. They lay their eggs in the bast layer and the 
larve, on hatching out, feed there. [tis not improbable that it 
will be found that most forest trees in Lhe country have’a member 
of this genus present; in the bast layer of their branches. Species 
have already been found infesting the following trees :—Teak, 
Boswellia serrata, spruce, Pinus longifolia, and deodar. . 


An example'of a polygamous beetle of this division is the 
Blue Pine Tomicus, Tumicus sp. which is at times very abundant 
in blue pine and spruce trees and is u couree of very considerable 
injury to them. The beetles commence laying the first. batch of 
eggs of the year at the end of April or in the first week of May, 
‘The male bores into the bast Jayer and makes a pairing chamber 
in the sapwood ; the females enter, and after psiring with the male 
mine away from the pairing chamber, their egg galleries running 
more or less in the long uxis of the tree; from three to five such 
galleries are made, eggs being luid in notches at their sides, The 
larvee, on batching ouf, feed in the bast layer and sapwood, They 
pupate inthe bast. Three if not four generations of these beetles 


* Fide Departmental Notes on-Jusecta that affect Fureelry, No. 2. 
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are produced in the year, and at times they swarm so plentifully 
thut the inner surface of the bast and the sapwood appear to be 
almost black with beetles, 


Famity Puarypona (PLatypiprs SOME AUTHORS). 

These insecte are the most aberrant of all Rhynchophora, the 
head being very short, flat in front, with the mouth placed on the 
under side of the head, there being no trace of a roxtrum; the 
tarai are elongate and slender, the third joint not at all lobed, whilst 
the true fourth joint is visible. The beetles are of a narrow elongate 
form, and from the above description it will be seen that they have 
not the appearance uf Riynchophora, Some anthors treat them as 

~asnb-family of the Scalytéde, From my own observations of several 
new species found in India [ incline to the side of those scientists 
who consider thit these beetles should be placed ina separate family. 
‘The larvee are white with a straight almost cylindrical body whieh 
terminates in an oblique truncation. 

‘These beetles bore into the woos of trees and stumps, and may 
not unlikely prove to be somewhat numerous in the country, A 
species Miapus impresens was reported some years ago ay attacking 
onk stampa in the North-West Himalayas The writer has since 
found this insect in considerable numbers in felled Quercus incana 
trees in the same locality. The beetles drill cylindrical holes right 
down into the heartwood of the tree and then lay their eggs at the 
bottom, The lurve on hatching out feed upon the rolid wood. 
Other species of this family new to science have heen found in the 
same locality in dead spruce wood and drilling holes down to the 
heart of large newly-felled deodar trees, Another species has been 
found tunneling into newly-felled Shorea talura trees in the 
Coimbatore forests of Madras, whilst a fourth bores into sundré 
wood (Heritie:a /ittoralis) in the Sundarbans. 


FaMity Bren Taina, 

Elongate beetles, ‘The rostrum is straight, not bent over at 
an angle as in weevils, and often very thick. ‘The antennw are not 
elbowed. This is a tropical family of beetles about which very 
little is at present known in India. Some are stated to be wood 
feeders, whilst other forms are predaceous, their Inrvse entering 
the burrows of wood-eating beetles to search and feed upon their 
larva. The rostrum is often used for boring holes in wood or bark, 
an egg being subsequently laid in the hole so made. ‘The males of 
these insects often differ entirely in appearance from the females. 


TRIMERA. 
_ The tarsi are appurently three-jointed. Other characters are 
variable. 
Famity Coccmnetuipg (Lapy-siro BretLrs), 
Small, often somewhat brightly-coloured beetles with the 
elytra spotted ; first two joints of the tarsi are putescent beneath, 
Head is concealed by. the.thorax, Antenne are slightly club bed 
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The larve vary in shape and markings, some being small coloured. 
grubs covered with spines ; they are often very conspicuous, When 
changing to the pupal state they often attach themselves to 8 leaf 
of n pluit. One small division of the family are plant feeders, but 
the greater bulk prey upon other insect2 and are exceedingly 
carnivorous. They destroy wholesale plant lice, scale insects, etc. 
which are injurious to cultivated plants, In this way they do 
immense service to man. A study of this family in India is likely 
to prove of the very greatest use, since it is probable that it 
contains a number of members which are most valuable allies both 
to the forester and the agriculturist One instance of thir kind, 
recently discovered, will be given here, the life-history being that 
of a lady-bird beetle Coecinelie sp. predaceous upon a Monvophlebue 
scale insect, Munophiebus Stebhingi, which during receut years has 
appexved in enormous numbers and committed serious injury in 
the Siwalik and adjacent sal forests in the United Prayinees and 
Punjab. The life-history of this predaceous bectle is very simple. 
‘The fernale monophlebus scale (whose life-history will be described 
in a subsequent part} first appears upon the leaves in the cold 
weather months, December and January, By the middle of March 
it is half-grown, having by then descended from the leaves to the 
twigs. The small active black or grey coloured larvae of the 
lndy-bird beetle are then to be found’ running over the trees 
or feeding upon the scales. They suck the soft fat seales 
quite dry leaving only a sbrivelled skin. When feeding upon 
the coceid thew attach themselves to the branch by meats of a 
small sucker-pad arrangement they have at the end of their 
bodies. ‘This attachment is so powerful that the scale, whieh is 
several times larger than the coccinellid larva, is quate unable to 
drag the grub off and thas escape. ‘Towards the end of March 
and on intu April the larve begin to change into small erunson 
pape, In doing this they first attach themselves to a leaf or 
ranch by the sucker-pad and remain projecting out at an 
angle from it. After 24 hours the skin splits down, shrivels hack, 
and discloses the crimson pupa sessile on the leaf or branch. 
After 7 to 8 days the skin of the pupa splits down in front and 
the small red beetle crawls out. It is first covered with a white 
down, but soon loses this, darkens toa dak red with six black 
spots upon the elytra, ‘The beetle also feeds upon the scale. It 
pairs about the end of April and then lnyn eggs. ‘The life-history 
for the rest of the year has not yet been studied. 


Usurvn CoLportera. 


Amongst the Adephuga the Creiadeléde and Curabide are 
useful predaceous families containing many carnivorous forms, 
Jn the Chevicornia the Silphidy include the’ useful carrion and 
burying beetles aud the Stuphylinide, Histeride, Nitidulide, 
and Trogositide containing numerous forms, predaceous upon 
bark-boring sud wood-boring pests. Under the Serricornia the 
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larva of the Madacodermide are suppored to be predaceons, 
whilst the family Cleride are likely to furnish the Forester with 
several useful allies, the Clerus sp, beetle described as feeding 
upon several scolytid pests being of inestimable valué im the 
forest, Some of the Elateride larvae may prove to be useful in 
this vonnection. The metallic-coloured elytra of the Buprestide 
are used to some extent in Southern India for ornamentation 
purposes and also as caste marks, whilst the Cantharide contains 
beetles such as the oil and blister beetles. which are used in 
medicine, Little is at present known about the Brenthid@ in 
India, hut the family is known to inctnde predaceous forms. The 
Coseinellide are likely to prove of very. great value, as the family 
contains many excessively predaceous insects. 


The Harcourt Working Plan. * 


Ix the Department of the Kure, at Harcourt, the National 
Society of Agriculture possesses an estate of over 400 hectares 5 
300 hectares surround the chateau ; 350 acres of forest form tuo 
outlying blocks. * The soil, » clay with more or less sand, is 
covered in places by mud brought down from the plateaux, and 
is hy no means fiat. The management is perfect, cultivation is 
restricted to the alluvial deposits, the sandy clay is covered with 
splendid onk and beech forest, anda portion recently cleared 
displays a fine young crop of Scotch pine, ‘The present manage- 
ment was explained to the Society by M. Bouquet de la Grye 
as followa :— 


_ . “The working-plan of M. Gurnand was applied from 1890 
to 1901, twelve years, the full rotation adopted by him. The 
Tesults seem to be favourable, but this is not a proved fact, because 
certain special fellings of Scotch pine made during the first period 
tender it impossible to compare the past stock with the present. 
Tt has, moreover, appeared to us that the necessity of undertaking 
a full enumeration of a forest of over 400 hectares at the close 
ofeach periad was a very large order, and that the sale in small 
lots of coppice material that has become almost valueless throagh 
the heavy fallin the price of wood fuel was no longer advan- 
tageous. hese considerations induced us to ask the Society to 
aanction some modifications in the plan without changing its 
essential features. As the treatment proposed by us is very 
simple and applicable to the stored coppices of many private 
owners who may desire to transform them into high forest. or 
at least into standards over coppice, we have thought that an 
explanation may be of interest. 


* Translated trom the Revue des Haux et Foret for Ist August 1902, by 
F, Glewlow, in the hope that it may be found both new and interesting: 1b 
Buggeats ideas outside the usaal grooves, aud is not without ite bearing on the 
treatment of high forest in general ‘The name of M, Bouquet dela Gry 
commands esteem throughout the world, 2 


ie THR HARCOURT WORKING PLAN, 


“M. Gurnaud’s division into three series is retained. Fach of 
these series is divided into coupes laid out on the ground. The 
first series has 12 coupes, the second has 15, and the third has 12. 
The first series according to M. Gurnaud had 20 coupes, but as 
eight of these coupes have been clean felled and are useless for the 
present, they are set apart as a reserve for the future, The order 
ef working for all three series being the sume, it will suffice to: 
describe thnt of one only. 

“ First we enumerate all trees over 60 centimetres (24 inches) 
girth at breast-height. This is the high forest. From tests made; 
we assume that the annual increment of the high forest. share is two 
per cent. or for 12 yenrs 24 per cent. At the felling, the possihility. 
(or possible yields ix 24 per cent. of the stock, cnlenlated in cubie 
metres, ‘The inventory is made hy means of a table based on the 
(inexact) assumption that trees of the same girth at brenst-height 
contain the same quantity of timber, As this table is ouly used 
for subsequent coniparisons, its accnracy is sufficient. It is not 
used for sales, For these the usual commercial methods are 
employed, In making the felling, 24 per cent. of the atock is chosen 
from the dominuted, defective, and inferior trees. These are 
then valued on commercial principles, either standing or felled, 
according asthe felling is done by the purchaser or by the 
owner, 

“The coppice portion, consisting of shoots and standaridé 
below 24 inches girth, undergoes a strong thinning or clearing 
with the object of freeing all the stems which are suitable to grow 
up into the high forest stage, This thinning is a most impor= 
tant operation, and inust therefore be done by the owner, ur at 
Jeast by workmen under his pay and snpervision. ‘The under- 
growth, shrubs, and other elements of soil-protection must be 
carefully preserved, and this requires the eye of a forester. 

«Twelve years Inter, when the second felling comes round, 
the anma stock-tiking is repeated. If the stock, valued in the 
fame manner, amcunts to arearly similar quantity as at first, 
there is proof that the increment has been truly estimated, If 
the new stock is greater, the increment has heen more than the two 
per cent. per sunum, and the owner may either increase his felling 
or devote the gain to the enrichment of the high forest portion, 
Ifthe new stock is less, the increment has been over-estimnated, 
and the owner must reduce future fellings so as not to impoverish 
the forest. 

“It is thus clear that each coupe is treated ns an indepen- 
dent unit ; instead of a general enumeration. the coupe of the year 
only is valued. The high forest portion can he felled either b- 
owner or purchaser. The underwood should only be felled by the 
owner, This method of treatment, under which the vield is 
checked hy the periodical verification of the increment, dispenses 
with many hypothetical ealenlations that are at present adopted 
in order to fix the exploitable age and the possible yield.” 


‘The Indian Pheasants and their Allies, 
By, F. Fis, B.A, F.Z.S. 


Cnarrer V. 
Katiyes—(continued from Vol. XXVIT, p. 446). 


Tue height of perplexity has, I believe, been exemplified by 
a blind man lovking in a dark room for a black hat that is not 
there! Somewhat similar is the state of mind induced by the 
atudy of the Kalij pheasants of this Empire. Once we get away 
from the three species [dealt with in the last chapter, [ doubt very 
much if the bieds themselves know to what species they belong’; 
at any rate, if they do, they are singularly free from any restrie~ 
tive rules about inter-marriage, and the result is a collection of 
mongrel hybrids exceedingly interesting to the philosophic 
naturalist, but maddening to the casual observer who wants to 


name what he shoots. 


On the principle of proceeting from the known ta the un- 
known, { shall first describe the first species about which no douht 
exists, and then proceed to the consideration of those concerning 
which authors sre not agreed. I may, however, first of all recall 
to mind that the males of all the kalijes now to be dealt with 
differ markedly from those previously described, in having the 
breast-feathers of the ordinary rounded shape, not narrow and 
pointed. Moreover-the breast ix always mostly black, generally 
completely so. 

Tue Brack-preasten or PorpLe Katt, 

Gennaeus horgfeldi, Blanford, Faun. British India, Birds, 

Vol. 1V, y. 92. 
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Native names :—Mathtira, Obittagong and Sylhet; Dirtg, 
Dirrik, Garo Hills; Dorik, at Dibrugarh. The last name seems 
commonly used by Europeans. 


This isa bird of similar type to the light-breasted kalijes 
hitherto dealt with, with a narrow projecting crest, and rather 
short hev-like tail, The cock is altogether of a glossy purple 
black, except for the white barring on the rump which he has 
in common with two of his allies above mentioned. 


The hen is just like the heng of the previous kalijes—brown, 
with each feather tipped witha. fighter shade, and with the tail 
feathers black, except the top or central pair. 


The vill is horn-colony, face red, and legs drab or grey. 


The dimensions are also as in the previous species, the cock 
being shoul two feet long and the hen about twenty inches. 
This bird's range extends from the lower hills of East 
Bhootan and the Daphla country, north of the Assam valley, 
throughout the ranges to the southward 'to Chittagong, North 
Arrakan, South Manipur and Bhamo. Its eggs, which resemble 
those of the preceding kalijes, have been found in Sylhet towards 
the end of March, Ifhas been tried as a game-bird in English 
preserves, but though it throve well, was killed off again asa 
nuisance, being very pugnacious to the true pheasants, hard to 
put up, and flying dangerously low for shooting when it could he 
made to rise, 


Tae Lingatep Kari ok Burmese Su.ver Pagasant. 
Gennaeue lineatus, Blanford, Faun. Brit. Ind., Birds, Vol. 
IV, p. 92. 


Native names :—TYVit, Kayit, Burmese; Rak, Arrakanese ; 
Synklovk, Talain; Phugyp, Karen. 


This isa slightly larger bird than the last, but of the same 
type us regards Lhe narrow stiffish crest and rather short tail; its 
colouration is, however, of a quite different character. 


The male is blue-black only on the crest and on the under 
parts from throat to heak; the flanks are also black, with white 
streaks in the centres of the feathers, which streakmg may extend 
over all of the breast also. But the upper plumage, wings, and 
tail, are of @ grizzly grey or pepper-and-salt colour, produced by" 
fine zig-zag black and white pencillings, which get stronger and 
Goarser on the quills of the wing and tail. ‘The topmost or centre: 
tail feathers, however, are pure white on their inuer webs and tips, 
contrasting well with the rest of the plumage. 


The hen is brown, with the head, neck, upper back, and 
breast distinctly streaked with white, the white marks being 
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V-shaped onthe back of the neck and shoulders, Her centre tail 
feathers have the inner webs and the tips buff, corresponding to 
the white of the same pair in the cock; and the onter pairs are 
black, marked with brown, and pencilled with wavy white lines. 
She is thus easily distinguishable from the hens of the previous 
species, 


Tho face is red, as usnal,in this species, and the bill gréenish 
horn-colour; the eyes, however, vary from red-brown to white, and 
the legs from drab fo flesh colour. 


This is the kalij7of Burma, and it extends to south-western 
Siam. It frequents hilly ground, and keeps to cover, being an 
inveterate runner and skulker. It breeds in March and April, 
the nest being merely a hollow lined with a few dead leaves, and 
containing seven eggs of a pale buff colour. 


+ In order to understand the kalijes of this group, it will be 
necessary to describe a species which is not Indian, but whieh 
with the extension of our Empire or of its own ranges may come 
to be a British subject, and is at all events better known generally 
than any other kalij. 


This is the Silver Pheasaut (Gennaena mycthemerus) of China 
now rare ina wild state in that country, but very widely known 
as an aviary bird, as it thrives better than any other pheasant in 
captivity. In this bird, which is larger than any of our epevies, 
the male has a long full drooping crest and a very long tail, 
reaching two feet, and gracefully arched and tapered; but the 
feathers composing the tail are flat and Jie vertically and back to 
back as in other kalijes. The crest, under-parts, and flanks in 
the cock are blue hlack, and the upper plumage, wings and tail 
pure white, with fine hair-like black penciling, which becomes 
strong and bold on the wings and side tail feathers, ‘The centre 
tuil fenthers are plain, and aba little distance the whole upper 
plumage looks white, 


‘The hen has a very short orest and a moderately long, 
closely-folded tail. She is of a plain uniform brown, with the 
side tail‘feathers boldly pencilled with black and white. 


Both sexes haye bright red legs, pale green bills, and red 
faces, the male’s face having a beautiful velvety appearance, Ha 
js, altogether, n most lovely bird, unequalled in the whole family 
for grace of form, while his colouring, though so chaste and 
simple, is particularly striking. He is no better than other kalijes 
as a sporting bird, but there is more meat on him, and as he is 
rmequalled among game birds as a landscape ornament, I should 
surongly advise his introduction in India, where kalijes of any 
sort can live, as one may as well have a very beautiful bird about 
as an ordinary looking one. 
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Caawruro’s on Axpsxson’s Sitver Pieasant. 


Gennaens andersoni, Blanford, Faun. Brit. Ind. Birds, 
Vol. IV, p. 94. 


This species, which is rather doubtful and has been described 
‘under several names, is intermediate between the two last. The 
tail of the male, although not so long as that of the Silver 
Pheasant of China, ig nevertheless considerably longer than the 
wing, and eurved ; the crest is full and drooping. This rest, with 
the under-paits and flanks, is black with a blue gloss, as usual ; 
the upper parts appear grey at a little distance, but close at hand 
are seen to be boldly and clearly marked with concentric lines of 
black and white, equal in breadth and resembling a curved V or a 
Gothic arch in shape, ‘The accuracy of the pattern ix something 
yemarkable, and has a very beantiful effect. On the quills of the 
wing and tail the marking becomes a rather irregular penciling, 
and on the inner webs and tips of the middle tail feathers the 
black penciling dies away altogether. 


The hen is plain brown almost throughout, including the 
side tail-feathers, but is marked on the breast with V-shaped 
white streaks, 


‘The cock is two-and-a half to three feet long, of which more 
than half is tail. The wing measures about ten inches. 


Tois is one of the doubtful species to which I alluded above, 
as are also those whieh follow. Only afew specimens have heen 
obtained, and these appear to differ considerably. ‘The type of 
the species, however, obtained by the late Dr. Anderson in the 
Kachin Ifills, closely agrees with birds from the Ruby Mines in 
Burma and with others obtained by French naturalists from 
Annam. I was able to observe the last in Paris some years ago, 
and there saw the hen. Dr. Anderson's bird, which is stillin the 
Indian Museum, had flesh-coloured legs, but the others I have seen 
had red ones like the Chinese Silver Pheasant. Several skin 
collected by Captain W.G. Nisbett in the Kachin Hills, north 
of Bhamo and east of Myitkyina, show the most remarkable 
gradations between this species and the Purple or Black-breasted 
Kalij (Gennacus horafeldis, and the two species evidently inter- 
breed there, the Parple Kalij strain predominating on the lower 
ground and the Silver Pheasant on the higher. One such hybrid, 
with the white penciling on the upper surface less strong than 
in the true andersoni and showing white rump bars, has been 
called Gennaeus davisont. Mr. Outes considers this form the true 
andergont, and calls the Ruby Mines birds Gennaeus rujipes. All 
I can say is, however, that what Ihave above described as 
@. andersoni corresponds with the typical specimen in Caleutta 
and with the figures which have been published to accompany 
accounts of that species, so that there should be no doubt 
about it. 


120 THE INDIAN PHEASANTS AND THEIR ALLIES. 


Dr. Blanford, in the Fauna of British India, suggests that 
@. andersoni may after all only be a cross between the Lineated 
Kalij and the Chinese Silver Pheasant; and certainly there iy a 
stuffed specimen of this cross in the Paris Museum which nobody 
could. call anything else but an Anderson’s Silver Pleasant if they 
did not know its origin. On the other hand, the uniformity of 
the type in several specimens might be used as an argument for 
its distinctness. Many hybrids, however, aro known to be very 
uniform in type, especially those between the Golden and 
Amherst Pheasants, and the goldfinch and ballfinch, Moreover, 
intermediate forms appear to occur between Anderson’s and the 
Lineated Pheasant, and also between the former and the true 
Chinese Silver Pheasant, sa that on our eastern trontiers there 
seems to be a great deal of confusion among these birds which 
has not yet been cleared up. Experimental breeding ia oonfine- 
ment ought to settle the matter, and with birds so easily kept 
and studied as are the kalijes the problem might be solved in a 
few years, 


T have dwelt on this point at such length because the 
same remarks apply to the other doubtful forms I shall now 
describe, though none of these are so interesting as the Anderson’s 
Silver Pheasant, which is really a very beautiful bird in its own 
way and quite unlike anything else, so that if it reully isa 
hybrid it is a very remarkable product. 


Cuvrer’s Kare. : 


Gennacus ewvieri, Blanford, Faun. Brit, Ind, Birds, Vol. LV, 
p. 93. 

In this bird, which exactly resembles the Purple Kalij in 
shape, the plumage is also much like that of that bird, being 
mostly purple black with white bars on the ramp; but the mpper 
parts, wings, and tail are all regularly but finely pencilled with 
White lines. The marking, in fact, ix that of the Chinese Silver 
Pheasant reversed. Ail the tail feathers are pencilled in. this 
way, from the centre pair to the outside, whereas in most of 
these pencilled pheasants the marking differs on the different 
feathers of the tail, 


‘The hen is brown with lighter edges to the feathers, like 
that of the Purple Kalij, but her outer tnil feathers, instead of 
being plain black as in the hen of that species, are pencilled with 
fine white lines like the plumage of her own mate. 


This species, which resembles the Purple Kalij in size, seems 
to be found in the most typical form in the Chin Hills; at any 
rate some specimens I have examined from there agree remarkably 
in their plumage. The figure given by Temminck, who first 
described Gennaeus cuvieri, also agrees closely with the Chin 
Hills birds; but Temminck could give no locality for his specimen, 
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At the same time, these Chin Hills kalijes with fine white 
pencilling on black may be merely hybrids between the Purple 
and the Lineated Kalij, as Dr. Blanford thinks. They certainly 
are just what one might expect from such a cross, 


Oares’s Kati. 


Gennacus oatesi, Blanford, Faun, Brit. Ind., Birds, Vol. IV, 
p. 94. 


This is still more like the Purple Kalij, not only resembling 
it im shape and size, but being almost completely blue black 
with white rump-bars, But there is on the upper plumage a 
scanty and broken pencilling, or rather peppering, of white, giving 
it a frosted appearance; and the inner webs of the middle tail 
feathers are nearly white, as in the Lineated Kalij. 


‘The hen is like that of the Purple Kalij, but has the black 
outer tail feathers mottled with black and chestnut, and the 
inner webs of the centre tail feathers pale buff or green colour. 


This seems to be the kalij of the Arrakan Hills, two of Blyth’s 
old specimens, in the Asiatic Society's collection deposited in the 
Indian Museum agreeing with the above deseription. The 
description which Dr, Blanford gives of G. cuviert in the place 
above cited, also agrees better in some respects with this bird than 
with Temminck’s. But he considers this form also a hybrid, as 
did Blyth, who identified it with Temminck’s @. cuvierd. And 
two other specimens of Blyth’s from Arrakan are most obviously 
hybrids between the Purple and Lineated Kalijes, 

Several other pencilled kalijes have been described, but I 
have contented myself with noting the forms I have been able 
to make out personally, as, except the Purple, Silver, and Lineated 
birds, all the species with which we are here concerned are very 
doubtful. Sportsmen should preserve, however roughly, the ekin 
of any pencilled kalij they may shoot in out-of-the-way places, or 
at least take photographs of sucb, the black and white markings 
lending themselves admirably to photographic reproduction. The 
dimensions and locality should of course be noted. By the 
collection of such evidence we may at length find out how many 
species there really are, but I fancy experimental breeding would 
determine the point a good deal sooner. 


Tue Fire-nackep PHEasaNt. 
Lophwra vufa, Blanford, Faun. Brit, Ind., Birds, Vol. 1V, p. 87. 
After such a terribly mixed up lot as the pencilled kalijes, it 
is arg lief to come across a bird which is very distinet from every- 
thing else, as is the present one. In its general appearance the Fire~ 
back resembles the shorter tailed kalijes, but the male has a diffe- 
rent style of crest, this being erect and brashlike, and composed 
of feathers which are bure-shafted at the base. ‘There does nut, 
indeed, seem mnch reason for separating the few species of 
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Firebacks from the kalij genns. In the male of our only species, 
the general colour of the plumage is metallic purple; (he lower 
back is fiery copper red, and the two centre pairs of tail feathers 
and part of the next pair are white. There are also some white 
streaks on the sides of the body. 


The hen is chesinut-coloured with white edges to the feathers 
of the neck in front; below this the feathers are black, still with 
white edges, and the pattern extends along the flanks; the centre 
of the belly is plain white. 


The bare skin of the face is bright blue and the eyes red; the 
bill all white in the male, but brown below in the female. The 
legs and feet are bright red. 


The cock isa large bird, measuring twenty-eight inches in 
length, of which less than a foot goes to the tail; the wing is almost 
a foot long, and the shank nearly five inches. The hen is less 
than two feet long, with a ten-inch wing and tail of only eight 
inches. 


This pheasant only just comes within our area, inhabiting 
Sumatra and the Malay Peninsula, whence it extends into the 
most southern part of Tenasserim. It inhabits evergreen forests, 
and is found in small parties of about half-a-dozen, though the 
males are sometimes solitary. They buzz with their wings like 
the kalijes. Like them also, they are vicious birds, a very fina 
specimen shown me recently by a native gentleman in Caleatta, 
which had been kept for more than twelve years, was confined in 
a cage for attacking one of the servants--whose wrist it had ripped 
open with its spur-—when allowed to run at large. Another of the 
species, now in Mr. Rutledge’s possession and also allowed liberty 
was, when I last saw it, walking round and round an old native in 
a manner which boded an attack. It was interesting to see that 
the bird’s fighting attitude was exactly like what would be the 
show position before a hen. ‘The blue face skin was expanded, and 
the slanting pose assumed, xo as to keep the copper back always in 
full view of the spectator on whom the bird was intent. 


Little seema to be known of the Fireback altogether ; our 
information about its breeding has been furnished bya captive hen, 
which laid, in July, a buff egg a little over two inches long, All 
the Firebacks seem rather scarce in captivity, so that specimens 
would be acceptable to any zoological garden 


(To be continued), 


Professor Bailey on the want of « State Forest. 


CoLoven BatLey, in opening.2hp. Forestry Clase, said the present 
was the twelfth occasion on which he had addressed an introductory 
lecture to the students of that class, In France, Germany, and 
other foreign countries, he went on to say, they had fully equipped 
specia) schools with woods in which practical instruction was given, 
and the students’ whole time, for three or more years, was at the 
disposal of the professors, .At Cooper's Hill candidates for the 
engineer, telegraph. and forest department of India received their 
training, und the conrse for forestry students extended over three 
yeara, one year of which was spent “in practical work in German 
and French forests..-In Edinburgh they were limited to a course 
of one hundred meetings, and the stndents ot the class ‘were for 
-{he mosc part engaged in other university work, so that the practical 
work was unavoidably limited to excursions on Saturdays to woods 
in the neighbourhood, which had not been managed on correct 
principles for a sufficiently long time to render them snitable 
abject-lessons to the class, The want of a State demonstration 
forest was very badly felt. Woods privately owned could never 
answer the puree satisfactorily. In conaequence of representa- 
tionn made by the Arboricultural Society, a Department | Com- 
mittee had been appointed by the Board of Agriculture, and it 
might be hoped that one result of that committee would be the 
provision, within a convenient distance of Edinburgh, of a State 
area in which practical instruction could be given to this class. 
Visits to Continental forests would, however, be desirable for sore’ 
years to come, until well developed middle-age and older crops 
could be shown here. The prospects now offered to foresters in 
this country were not encouraging. That was largely because 
their woods had not, generally speaking, been managed on business 
principles, with the sole object of making them pay a profit from 
the sale of their produce, For that and other reasons they had 
not, in tke past, yielded the returns they would have rendered 
under different management. That result, however, had not been 
attributed to its true cause, but bad been falsely ascribed to 
defects in their soil and climate, the non-existence of which*might, 
be concluded from the splendid specimens of isolated trees which 
adorned their parks and policies, Their woodlands had great 
potential value, which had not yet been generally recognised by 
their owners and the public. But the old views on many points 
connected with British forestry were rapidly losing ground; and 
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ag soon asa fair proportion of their landowners began to realise 
the possible value of their woods, and to tecognise forestry as a 
science, they would begin to pay adequate salaries to trained 
men. The certain falling off in their supplies from abroad would 
enhance the market value of home-grown timber, and that again 
wonld add to the value of their woods, and render their owners 
more desirous of placing their management on a sound basis.— 
Lhe Timber Trades Journal. 


Forest Destruction by Insects in Norway. 
f Cunistiana, December 20th 1902, 


Our big forests in Osterdalen and Solor have met with w fearful 
plague, and are in great danger of being destroyed. 


A larva “furuspinner” (firspinner) appears in masses, and 
has already totally destroyed 6000 man!” (one mail eqnale 
1000 metres). It nppears, besides, in abundance over an aren of 
60,000 to 7,000 maal, setting aside the areas Where it does wot 
appear so wumeroux, The hitherto caused damage can scarcely 
be estimated less than 300,000 kroner, to which comes the value 
of the infected and threatened areas. The value of these latter 
is estimated at 1,200,000 kroner. Under these facts—and it 
consideration of the rapid spreading the larva bas had, and paying 
attention to—that we still only are in the beginning of its 
devastation—the forest societies are letting their daily work rest 
for getting time to fight the great danger only, 


How rapid the larva has spread the following facts will 
show: [1 1901’ 10 to 20 mail Were destroyed; up to August 
12th, 1902, 1000 manl; to September 26th, 1902, 2000 maal; 
October 8th, 1902, 3500 to 4000 maal; and to October 22nd, 
1902 6,00 maal. 


A petition has recently been handad to the Agricultural 
Department with a request, as soon as possible, to grant and pay 
25,000 kroner, to the ‘ Hedemarken Forest Society,” who are 
willing:to” conduct the fight against the pest. ‘This temporarily, 
25,000 kroner, will be used for preliminary enquiries how the 
Jarvee can best be destroyed. 


The forest owners themselves are now preparing to protect 
their forests against the destroyers when they, in the spring, 
awake from their sleep in the bog. For instance, by glue-rings 
around the trunks, where the larve will then stick to when 
crawling up ; or by digging trenches, with amall deepenings, with 
food in, is an easier way to be able to destroy them. Isolation 
lines of glued laths will also be used, 


The larva is very hig, quite 24 inches long, and about a little 
finger thick. It eata a fir leaf in five minutes, and 1000 fir leaves 
before obanging into a butterfly, It was hoped that they would 
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perish daring the winter; but the fact is that they easily stand 10 
to 15 degrees. They are lying together in balls under the bog 
during the winter, and awake in April, when they at once go to 
their destroying work, It is pitiful to look at an area where the 
larva has stayed for some time. All is eaten —not a fir leaf left— 
only brown, brawn, brown. 

It is believed nature only destroys them by parasites (mush- 
rooms), but only after a three years period ; but as they, during 
three years, can waste hig areas, of course, something must he 
done, and as fast as possible, ‘To cultivate parasites wil! be tried, 
and spread them out over the infected forest. The last four dry 
years have caused this plague. 

Perhaps the worst of all is that nothing will grow on the 
places where the larva has wasted. : 

The last time these pests appeared in such numbers was in 
1812 to 1816, when big forests were destroyed.—The Timber 
Tradea Journal. 


VIL-TIMBER AND PRODUCE TRADE. 


is Churchill and Sim’s Wood Circular. 
London, January 12th, 1903, 


East Inpta Tkax.—The importation of timber and planks 
has been: — 


156, 1897, 1898, 
23,812 Loads... 20,428 Londs .. 18,053 Londs 
And the deliveries 21,041, oe 18,410, w= 18,526, 


1899, 1900, 1901. 1902, 
12,835 Loads...15,024 Lowle...12,860 Loads... 8,76! Loads 
Deliveries. VOT yy lL 053, 19}807 EB, 


A comparison of the figures of importation, delivery and 
stock given in our tables reveuls the fact that the London market. 
for teuk has been badly starved for supplies during 1902. An 
abnormal shortage of rainfall in Burma and Siam has resulted 
in a block of logs up country, which there has been no water 
in the rivers to bring down for manufacture to the shipping 
ports, and vecasional heavy storms, causing sudden temporary 
floods, seem to have done more harm than good, hy washing logs 
away altogether. A more normal state of things is thought 
now to have supervened, but the process of getting into working 
order again will be very slow, and in the meantime, stocks ih the 
importing markets all over the world are being reduced to a 
minimum. Prices have risen slowly and with a good deal of 
hesitation throughout the year, and at its close are certainly not so 
high as might well have been expected under the circumstances— 
partly, perhaps, from sheer lack of anything to feed upon, for it 
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is difficult to raise prices without any wood to sell. In London 
the consumption remains at about the average of the two previous 
years, but is greatly below the figures of the years before that, 
when supplies were so much larger. Logs and planks have about 
maintained their relative position, the demand for the latter not 
having made any notable further advance during the year. The 
supplies from Java have been more ample, and, partly aided, no 
doubt, Ly the scarcity from the older sources, have advanced 
greatly in favour, and been saleable at fairly remnnerative values, 
‘The demand for teak grows and spreads steudily, and although 
less is probably used in an individual warship than was formerly 
the case, many more warships are now built and planned, and 
the general use of the wood increases yearly. 


Rosrwoon—Easr Inp14.—There was a considerable increase 
in the imports Jast year, and the demand, although still small, was 
rather better. The bulk of the import was taken into consumption, 
but sufficient stock remains on hand to supply current inquiry, 
which is mostly for large prime logs of good colour. Prices kept 
fairly steady, and are now firmer at from £8 to £11 per ton. 


Sarinwoov-—Fasrt Ixpta.—The heavy stock brought forward 
was increased by fresh arrivals in the early part of the year, and 
for several months sales were slow and difficult, only figury logs 
attracting attention, Later on, supplies being less and the 
demand better, considerable gales were made, and although stocks 
are now quite moderate, there is. sufficient ordinary wood, but 
finely-figured logs are rather scarce, and continue to bring good 
prices, “Quotations are from 67. to 1s: per foot. 

Esony—Cevion.—There was a considerable increase in the 
imports last year, but the demand remained inactive. Prime 
lurge logs were scarce, and the small lots sent brought full prices, 
but the bulk of the supply consisted of ordinary or poor wood, 
for which buyers could only be found occasionally, even at low 
prices, and the unsold stock is now rather lieavy. Quotations 
are from £8 to £15 per ton. 

East Inpia.—The imports were in excess of the previous 
year, but were etill very moderate, The demand was steady, 
and prices kept firm for good wood, but lower qnalities were 
weaker towards the end of the year. Quotations for average 
sizes are from £9 to £12 per ton. 

Papouk—Kast Invta,—The import, although slightly larger 
than that of the previous year, was still very small, and sold 
readijy at good prices. Supplies are now much wanted, as there 
is an active demand and ecarcely any stovk, For Afriean there 
was more enquiry, but only one small parcel was sent here ; this 
sold well, and the demand is inoreasing. Quotations for Enst 
India wood are from 5s. to 6e., and for African from 4¢, to 58. per 
foot cube, 5 
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the prospective railway developments, and the re-equipment 
of the existing railways necessitated by the events of the 
recent war. 


In respect to London per se, the imports into and deliveries 
from the London Docks during the twelve months ending 31st 
December 1902, shew as follows :— 
|. Redd! loads Imported, agatnst 7,834 loads delivered Jato consumption, 

2,814 ” nn 4283 ” 


‘ WUT now ” 
Nore,—The above figures deal only with landed stocks, and 

are exclusive of the overside deliveries, which, although very 

important in quantity, are not noted by the Dock companies. 


The Dock stocks at date analyse as follows :—~ 


5,804 loads of loge, a8 against 7,779 loads at the same time last year, 
2706 4, planks 4115 ” ” 

— 4 blocks ,, 12 ” ” ” 
Total 8,100 loads 11,986 loads, 


The past year has been’ characterised by a dead level of 
dullness throughont ail departments of the timber trade, the 
demand having been of a. monotonous hand-to-mouth character, 
with few forward contracts of any importance. On the other 
hand, the cost of most hardwoods, of whieh teak and mahogany 
are the leading examples, has steadily risen; and American and 
Canadian woods have also advanced all round, With the possible 
exception of pitch pine the increased cost in all these woods has 
not been ‘due to any artificial manipulation, but the legitimate 
result of light supplies and inereased cost of forestry operations 
owing to the appreciation in value of land, the giving out of the 
old forests near the main streams, and, in the case of teal, 
increased royalties and Government restrictions on the depletion 
of forests. As populations grow in the countries supplying 
timber to Europe, there is a greater demand for the home needs 
of such countries, and the trend is to increase the cost to Europe 
for the decreased quantities to he shipped; and although coun- 
tries near home, like Russia, Norway and Sweden, may force 
down values by prematurely forcing on Europe more than it is in 
need of, time will surely, if slowly, bring about a permanently 
higher level of value, seeing that it isa generally accepted fact 
that nature is not replacing trees at the same rate as they are 
being cut down. Financially, the timber trade has continued to 
be sound, as the great dullness in trade has served to emphasize 
caution, rather than, as is sometimes the case, caused rash 
speculation in order to galvanize trade with the spurious activity 
which ends in financial trouble. 
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Market Rates for Produots. 


TROPICAL AGRICUL TURIST. 


” January lat 1903, 


Cardamoms a 
Croton seeds ane 
Cateh on 
Gum Arabic, Madras * 
Do. Kino see 


India-rubber, Assam 
Do. Barna’ 
Myrobalans, Madras 
Do. Bombay 
Do. -  Jubbulpore 
Do, 
Nux Vomica 


Bengal 


Oil, Lemon-grass 


Sandalwood, logs 
Do, chips 
Sapmnwood Be 
Seedlac vee 
Tamarinds, Calontta 
Do. Madras 


vas per Ib, 


owt. 


Ja. 9d. to 2a. 
15a. to 250. 
258. to 30s. 


“18a, to 258, 


4}d. to Td. 

28. to 26, 6d, 

2a. to 2a. dd. 

5s. to 68, 

48, to 7a. 

4s. 6d. to 6a. 

3a, Gd. to 5a, 

7a, to 10s. 

5d. 

£15 to £30, 

£5 to £5 108. 

£4 10, to £5 10s. 
1174, 6, to 1208 
Ba. to 108. 

4s, Gd. to 68. 


THE 


INDIAN FORES 


Vol. XXIX.J April, 1903. [No. 4. 


The Unity of Sylviculture.” 


SyiyicuLture is one. Professor Mayr of Munich, who emits 
this aphorism in the pages of the Allgemeine Forest und Jagd- 
seilung, means thereby lo emphasise che unity of the principles 
of the art in all countries, however deeply they may have to be 
modified in order to meet human interest and local conditions. 
The author hax travelled mush, He has studied forests under 
the most various climates, and has deduced from his studies a 
series of general principles, A discussion of each of these would 
lead us too far, but a selection is here offered to the reader, 
who may muke Lis own comments thereon. 


1, When the mean temperature of the four months of most 
active growth falls to 10°C, the forest disappears or 1s represented 
by a poor stunted growth, This holds equally for Europe, Asia, 
and Awerica in both hemispheres. Under the equator the limit 
of woody growth is at about 3200 metrest yet at this elevation it 
seldom treezex! (Query.—Doring the four months at 11,460ft, 
on the equator.—Tuanst.) ‘The temperature of 10° is there nearly 
constant; the annual mean is that of the regions where in 
Europe the wine and tobaceo prosper, yet wood will not grow. 
It follows that the 10° of the winter season do not count, and 
that the total temperature cannot serve to characterise the 


vegetable life. 
2, In the northern hemisphere, when the mean temperature 


of May, June, July and August is between 12° and 5°, forest 
vegetation exists, and resembles that which is found in Germany 


* Translated from M. A. Schuiffer in the Becue dea Bawa vt Corte tor 
Ast August 1903, 

+ Say 11,400 ft, but the trandator has eeen firs and bushes at betwoon 
12,000 and 13,000 iv the Himalayas. 
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under similar climatic conditions. It is the zone of the fir and 
epruce in Europe, Asia and America, If, during the same months 
the mean temperature is between 15° and 189, ‘the locality is that 
of the heech, while the oak, maple, tsuya and chumecyparia can 
also be grown. A knowledge of the summer mean js therefore 
fundamental when introducing exotics. Conversely, it a region 
produces natarally spruces, beeches, chestnuts or what not, a 
clowe idea can Ne formed of the mean summer teinperature, 
This is a very useful piece of knowledge in countries where the 
meteorological stations are few and far between, such us Asia 
and America. 


The constitution of climatie zones shonld not be based on 
herbaceons plants, even perennials, but on trees, and among trees 
those which have a limited Aabitat, for instance, spruce, heech, 
chestnut, lime, ‘The Scotch pine, whose Aahitet extends from 
that of the chestnut sonth of the Alps to the Polar Cirele, ic useless 
as a character. (It would be interesting to, compare the opinion 
of M. Mayr with the learned theories propounded by M. Fiabaut 
in the devue of 1901.) 


3. Forest: species may be grown in placea far from theit 
original habitat, provided that the local climate of the new region 
is analagona. [Uf tha exotic comes from a warmer olimate, it should 
be placed on south slopes with plenty of sun; if it comes from a 
colder climate, it should be placed in moist soils and cool aspects, 
Climate opposes an insurmountable barrier to naturu] reproduction, 
There is no such thing as acclimatisation. If certain species 
like walnut and robinia have been naturalised for centuries, it 
ix simply because the climate of naturalisation was essentially 
like that of origin. There is no adaptation to a new and different 
climate.* 


4, Trees of cold climates do not possess in themselves any 
special power of resistance to frost, and the immunity which 
seems to be sometimes possessed is an individual nud non-trans- 
missible quality, It is thus useless to import seed from colder 
climates ia the hope of obtaining greater hardiness. 


5, Trees growing in hot localities or in open crops are less 
exacting in the matter of soil. They are more exacting in cold 
moist localities or in the erowded stute, The conditions of heat 
and light are similarly related. All xpecies bear shade better 
when bronght to a warmer climate, and require more light when 
brought to a cooler one. ‘Trees which benr a certain amount of 
cover in their optimum climute (ash, maple, elm, Weymoutlf piney 
become shade bearers in hotter climates and cancot endure shade 
in colder ones. 


* But trees brought, for instance, from the southern to the 
aphere will accommodate themselves so tur ay to Hower say in dune 
their natural season niny dave been Lecember in Australia.—-PRANSL, 


jorthern heri- 
India when 
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G. Tn level countries where the heights do not exceed 100 
or 200 metres above sea-level, the Adbituts depend on latitude, 
modified very considerably hy winds from the sea; thus in the 
west of Northern and Central Europe they fullow rather longitudes 
than latimdes, In high mountain regions, altitude may prodace 
effets similar to those of latitude. The climate of the northern 
plains is found in the south at some elevation above sea-level, 60 
that a species has oftea two habitats, a northern und a southern. 
It is therefore a mistake to label one species as a mountain 
species and another as a plains species. The spruce in Europe, 
the Douglas pine in America are mountain species in the south 
and plains species in the north.* 


7. The climatic needs of a species are better characterised 
by its habitat than by the latitude or altitude at which it grows, 
Latitade and altitade combined farnish a more reliable but still 
insnfficient hasis. If you tell a forester that the European larch 
grows at 1500 metres altitnde on the 46ch parallel of north 
Jatitnde, or that the Japanese larch Bourishes at 2000 metres on 
the 38th parallel, he gets no clear idea. But if told that hoth 
lnrehes prosper in the region of the fir and spruce he grasps it 
at onee. Perhaps a certain reserve is here necessary; few foresters 
will agree Ubub the lurch has the same habitat as the fir and 
spruce, 


8. If, in a given climatic zone, there are found two neigh- 
houriny species of the same genus, such for instance as Quercus 
pedunculate and seewiliflora, it may be predicated that these two 
species. were not originally amalgamated, but each had its 
distinet Aaditat, and that the mixtare is generally due to the 
action of man. In Japan and America, where the flora is much 
richer, the applications of this law are far more striking, In 
practice, too, little attention is paid to these divergent exigences 
of climate, for though slight they are of great importance. 


9. In primitive forests the species which harmonise best 
are those which differ most hotanically, though requiring the 
same climate. (Beech and fir, oak and pine, maple, ash and 
lime.) 


10, When two species are so alike as to he considered 
almost varieties, but have nevertheless different climatic needs, 
they are in reality true and distinct apecies, It is an error to 
consider morphological differences as a result of climate, and to 
say, for instance, that the Rossian spruce (Picew vbuvata) is only 
a torm of the German spruce modified by severity of ite locality. 
If this were so the Russian spruce would be found on the tops 
of the mountains, but we know that there is nothing of the sort. 


* trua for many species, but is uot barometric prassure « condition 
affecting plants ?—TRANSL, 
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M. Mayr will perhaps permit a note of interrogation ‘here. 
It appears from certain studies made in France, notably by MM. 
Brenot and Mathey, that P. obovate exists both in the Alps and 
in the Jura, 


11, Frost-injury is always due to the death of the plasma 
killed by the direct, action of cold, The plasma is most sensitive 
during the time of cell-formation and active growth. When the 
functions of life appear dormant the chlorophyll is more sensitive 
than the colourless plasma. This explains the disease called “le 
rouge,” which is due to sun and cold combined killing the 
chlorophyll. Plasma in the inert stage, as in seeds, is insensible 
to the intensest cold. 


12, All species become more hardy as they grow older, 
but this is not a phenomenon of adaptability, ‘The fact is simply 
duo to the trees rising nbove the cold layers of temperature 
near the ground, and to the greater thickness and mass of the 
trunk. 


13, The degree of moisture in the air isa great factor in 
forest vegetation. Experiments made in North America convinced 
‘M. Mayr that the forest censes to exint in regions where the 
tension of water vapour averages Jess than 0-50 during the four 
months of growth: here is the domain of the steppe. Oaks and 
2—3-leaved pines are the pioneers of the steppe ; it is they which 
least fear the neighbourhood of the dry zone. As this zone is 
left further behind, the number of species increases, but it is only 
on approaching a moist zone that the firs, spruces, cypresses, and 
Ssleaved pines appear. Hence the broad-leaved trees and 2—3- 
leaved pines are the only suitable species where the air is very 
dry, or where its moisture is subject to sudden Variations, 


14, ‘The assoc‘ation of trees as a crop has the effect of raising 
to some extent (10 per cent, at most) the degree of atmospheric 
moisture. This emphasises the need for maintaining forests in 
regions where the water-vapour tension varies round 0°60 per cent. 
‘The partial destruction of a forest may entrain the denth of the 
remainder, and render rebvisement impossible except adjoining 
existing forests, Inside a forest the greater humidity of the air 
has an action as beneficent as that of the moist ocean winds, and 
is exempt from their violence, 


15. Ibis in moist coo) Joeadities (mountain and northern) 
thut climatic varintions are least extreme during the growing 
season, It is there that the annual rings are al] equal and the 
gmin fine and regular. It is there that wood attains its maxi- 
mum of industrial utility (resonance to sounds), 


16, The moister the climate, the easier becomes forest 
ealture; regeneration fellings, thinnings, ete., all are simplified. 
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Air-moisture seems to exercise a favourable influence on the 
straightness of atems in all trees, and especially in Scotch pine. 
It would be interesting to verify the fact in France. 


17, Ibis known thata failure of rain for several days may he 
fatal to young plats. ‘The faculty of persistence increases with 
age, and the grown tree can endure fairly prolonged periods of 
drought withont much harm. Bunt if the phenomenon recurs 
so that the mean rainfall of the four months growing season 
falls below 50 millimetres (two inches) the true forest 
disappears even if the air-moisture remains always above 60 
per cent, Exception must be made in cases where the winter 
rains are very heavy and in the neighbourhoods of Jakes and 
rivers with their sub-soil percolation. 


18. A fairly moist soil is the best for al] species when in 
their true climate. In hotter places, the lacality must be more 
damp, while in colder ones it may be dry without hindering 
growth, 


19, Snow protects those parts of a plant which it covers, but 
jt increases the danger of frost in the parts jnst above, for there 
the cold becomes excessive. Snowy winters are, therefore, nsefat 
to low plants, but barmful to trees, 


20, As regards winds, the most dangerous are those which 
follow the direction of barometric minima, m Europe from the 
west, in Enstern America from the east,—in Eastern Asia from the 
sonth, ‘Those coming from the opposite direction are less danger= 
ons, but still more so than those coming from other points. Every 
elevation, mountain or hill, determines a defection of the current, 
a vertical whirlwind as high rs the obstacle, and a return in one of 
the opposite directions, In localities called sheltered the most 
angerous wind for Europe is thus from the east, amd consequently 
the rules for laying out coupes may require some moditication. 
On the east slopes of a plateau, the regeneration fellings should be 
Jaid out north-east and south-west. 


21, In their youth trees are almost indifferent to the quality 
of the soil, but with age their exigences become manifest. This 
‘explains the arrested development of many very promising 
plantations (larch on sand for instance). 


22, In their most suitable situation all species are so to 
speale polyphagous, that is to say, they succeed on soil of any 
mineral formation; but as the locality becomes less favourable 
their exigences increase, so that certain exotica will only grow in 
parks or even in pots, his point is contestable, and it is 
doubtful if the chestnat would prosper on limestone in the best 
possible locality on the suuth side of the Alps. - : 
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23. The light that most favours the activity of thé 
chlorophyll, and consequently the growth of trees, is not that of a 
blazing sun in a cloudless sky, neither is it the diffused light 
coming throngh rain or fog; but that reflected by brilliant white 
clans. This shows what differences there may he in the effect 
of shade, Cover in favourable when it filters the rays of a too 
burning sun 3 unfavourable when it euts off too much of the 
necessary light. Under a Continental climate cloudless days ure 
more numerous than near the const, light and heat are’ more 
intense ; the influence of cover, of Interal shelter, and the effect of 
thinnings will thas differ with the Continental position, Forest 
dperations need to be conducted not alone with regard to the soil 
and species, but wlso in accordance with the climate, aspect, and 
degree of sunlight, Here, again, sylviculture does not reat on 
arbitrary rules, but on the laus of nature. Under a more or leva 
foggy maritime climate, young trees do not require cover; the 
mist und clouds suffice ; the underwood is also unnecessary, The 
maritime climate is nut limited to the sea const 3 it is found also 
in certain mountain regions and notably round great lakes. 


24. A knowledge of thie laws of nature is especially necessary 
in the regeneration of forest crops, Those which are appronching 
their exploitable age in their most suitable climate are the 
easiest. If the climate in warmer, seed will indeed he more 
abandant, and the young plants wil! endure cover better, but the 
moistute of the air and soil may be wanting, and the necessity of 
maintaining a denser cover over them may intereept too much 
of the needful rainfall, If the climate is colder, the moisture 
of the nir indeed increases, but the production of seed and the 
persistence under cover both diminish 


25, In mixed crops artificial regeneration is more difficult 
than natural regeneration. The clean felling induces a 
capricions complication of laws and phenomena whose contrary 
actions are not easily understood. Certain mixtures, such as 
aprnce and larch, beech and larch, oak and beech, seem to require 
a mixed method, natural regeneration aided by artificial. 


The principles of M. Mayr are open to discussion, but few in 
France will controvert his conelusion, which is this; 


“ Natural regeneration, a mixture of specics suitable to each 
locality, @ crop resembling as closely as possible the primitive 
state, such are the conditions which the forester should seek to 
reulise, not only for the avoidance of dangers, but also for the 
Srentent possible yield of the most valuable produce.” And he 
adds: 


“The more one seeks to build np sylviculture on rational 
bases, the more one becomes convinced that there is no method 
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of treatment which harmonises better with the laws of nutore than 
the method of jardéuage iselection method). Not the primitive 
Jardinaye, which was inerely a harvesting of the ripe trees, but that 
regulated jurdénaye which, in a forest containing the greatest 
possible variety of species and age classes, removes no single tree 
without aiming definitely towurds either the regeneration or the 
improvement of the crop. Jrregular jurdinaye is the most 
ancient, the easiest, and the roughest mode of treatment. Regular 
jurdinage, with the view of placing each tree in the conditions 
most favourable to its development, is the most perfect and the 
most ditticult of treutinents. It is au ideal not always easy to 
realise.” 


For our part, we can only endorse this conclusion, which 
seems to he the coming idea, Standards over coppice aud 
selection forest have many points of contact, and there are already 
many foresters who hesitate to destroy n crop on pretext of 
regenerating it. Is it not possible to conceive « treatment which, 
given a duly constituted forest, should maintain it always and 
for all time in the suine condition? Why should not the XXth 
Century renlive this “Unity of Sylvicutture’? 


Tho Insect World in an Indian Forest and how to study It. 
By FE. P. Sressing, F.LS, FES. 
(Continued from p. 111.) 
Parr VI. 


Tue Orpen LEPIDOPTERA. 


Tis order comprises the butterflies and moths, both of which 
are very numerous in India, They are provided usually with 
four wings, all of which, together with the body, are covered with 
coloured scales, those on the body looking more or Jess iike hair. 
The mouth parts in the perfect insect are formed for sucking, 
and are in the form of # coiled tube or proboscis. This proboscis 
is the characteristic feature of the moyth of a lepidopterous 
insect, and owing to the possession of such a mouth the destructive 
powers ‘of the adult are very limited. The head is 
small, with two large eyes, and ovelli may be present. The 
antenne are simple and knobbed or pectiuate. The prothorax 
is emall, flat and scale-like, and is attached to the other portions 
of the thorax, ‘The wings are various in shape, and the hind 
wing ix sometimes prolonged into a tail. The wing is divided 
for purposes of description into the following regions: inner 
angle, costa, outer angle, hind margin, aual angle and inuet 
margin, The wings are always fringed with hairs. ‘The legs 
are unusually long, slender and weak, the tibie being furnished 
with spines. In most moths the upper and Inwer wing is joined 
by a hovk-und-loop arrangement, the loop being um the upper 
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and the hook on the lower wing, This is never present in 
butterflies. ‘Tarsi are five-jointed, The abdomen is cylindrical 
and sometimes flattened on each side. The males differ from 
the femules in being sinaller, more brightly-coloured, with # 
thinner body, more highly developed antenui, and by having 
the body sometimes terminated in u clasping arrangement for 
catching hold of the female. ‘he eggs are various in shape and 
are ofven very elaborately marked, Practically the only damage 
done by this Order is committed in the larval state. The larva 
has a cylindrical worm-like appearance, It consists of a well- 
marked head followed by twelve segments. The first three 
segments bear legs which are jointed and horny, and are called 
thoracic legs; next there are two small segments with no legs, 
and thea four seguents bearing each a pair of sucker-like legs 
provided with small hooks for clinging to leaves, ete, ‘These legs 
are called the abdominal legs. Following these there are two 
more legless segments, and the last segment bears a pair 
of clasping legs. Never more than eight pairs of lege are 
present in Lepidoptera, though the number may be fewer, and in 
this Way caterpillars can always be distinguished from’ saw-fly 
Jarvis (Tenthvetinate), which greatly resemble them, the latter 
laving always more than tive pairs of elasping legs. In some 
caterpillars ouly the thoracic legs and the last pair of abdominal 
and clasping legs (also culled pro-tegs? ure present. Ina few cnses 
the pair of clasping legs is absent. ‘The head is provided with @ 
few ocelli placed just above the mouth, The antenna are short 
and three-jointed. The larva is sometimes provide with silk, and 
there are then two small glands at the sides of the body, the silk 
coming from these as two reparate threads, which beeome glued 
together by a cement that hardens in the air; the larvie suspend 
themselves by this thread, There are nine pairs of spiracles 
(breathing openings) present, situated at the sides of the 2nd, Sth, 
6th, 7th, 8th, 9th, 10th and 1th segments. ‘The anus is covered. 
by 4 triangnlar flap. ‘The larva is covered with hairs which may be 
few and small or long and numerous; these spring from tubereles 
situated on the grub. Whilst developing the caterpillar passes 
through a series of moults, 2—5 in number, but usually foor, during 
which it may change considerably both in form and colour, 

The larva pupates either by burying itself in the ground, 
hanging itself up by its tail, making a silken covoon (external 
covering) and changing tos chrysalis within this, rolling up the 
edge of a leaf and pupating inside, ete, ‘The pupa is covered by a 
continuous skin, which only shows the outline of the limbs of the 
future insect and the division of the abdumen below; projebtions 
indicating eyes and proboscis are also visible, ‘he proboscis may 
project a long way in some cases, as in the Hawk Moths. When 
the insect is mature it bursts the skin and crawls oui. ‘The wings 
at this stage are very small and soft and crumpled up. After 
leaving the pupal skin the perfeet insect hangs itself up, head 
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uppermost, and pumps fluids from its bedy into the wings so as 
to expand them. This process never takes more than two hours, 
by the end of which period the wings are fully expanded and 
hardened and are ready to be used for flight. 


The length of the whole life-history of Insects of this Order 
may vary from two weeks or less to over four yeara. In tha latter 
case the greater part of the time is passed in the larval o& 
destructive period of their life. Little is at present known 
about the wood-boring members of the Order in India, and their 
study is becoming an important matter. Mimicry and protective 
resemblance is very marked amongst the Lepidoptera, and cases 
are numerous where a harmless insect assumes the colouration 
and markings of a noxions one to escape the attacks of its bird 
and insect foes. For instance members of the genus Papilio 
often mimic the colouration of the noxious Lanaids, 


The Lepidoplera ave divided into the two series, Rhopalocera 
or butterflies and Heterocera or moths. 


Series Rhopalocera or Bulterlies.—Antennas knobbed at the 
tip or thickened a little before the tip, without pectinations or 
projecting processes, Hind wings without a frenulum (the one 
or more stiff bristles projecting forwards and outwarda from the 
inner upper angle of the hind wing are called the frenulum) but 
with the costal nervnre strongly curved. The insects are diurnal 
in habits. Larva has always 16 legs. 

Series Heterocera or Moths.—Antennm vary in form, generally 
peetinate, only rarely knobbed at tips, and then a frenulum is 
present, and the costal nervure is either not arched at the base or 
there is a large margin between it and the front margin, 


RHOPALOCERA—(Butterflies) 


Are of little importance in forestry as far as is at present known, 
They may be divided into the following four groups: 


I—Includes the orajority of butterflies, The first pair of 
legs aré strikingly modified, they being generally smaller than the 
others and not used for walking; the tarsus often does not consist 
of a succession of simple joints, ax is usually the case with insects, 
There is no pad on the front tibia, The chrysalis is naked and 
suspended by its tail to the food plant, or is girt round the centre 
with aailken cord. The families meluded in thie group are the 
Nymphatide [to which the leaf-butterfly (Kallima) belongs], 
Erycinide, and Lycwxide (to which the Blues and Coppers 
belong). 

IL.—The frout legs are similar in form to the others; their 
tibia have no pada; the claws ofall the feet are bifid. The pupa 
is attached to the food plant by a silken cord girt round ahont ite 
centre. The group includes the Vieride, containing the Whites, 
Brimstones, Clouded Yellows, etc. 
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III —The front legs are like the other pairs; their tibie, 
however, possess pads ; the claws are Jarge and not bifid, The pupa 
is naked and tied to the food plant by means of a silken cord ronnd 
it, ‘The family Papitionide, consisting of the swallow-tail 
butterflies, comes here, 

IV.—The front legs are lite the other pairs, their tibia possess 
pads; the claws are stnall, toothed at the base, and there is a hook 
at the end of the club of the antenna. The chrysalis is rolled up 
in a leaf or other covering. The family Hesperide or skippers 
are included here. Mr. P. Mackinnon, a well-known Indian 
authority on the Khopatocera, has informed me that he hes bred 
these insects from various fruits in India, and it is now, I think, 
becoming more than probable that the family will be found to 
contain many epecies harmful to orchards, to crops and vege~ 
tables, and perhaps to trees in the forest ns well. Mr. Mackinnon 
has promised to continue his interesting and important economic 
investigations into the habits of these pests, 

HETEROCERA —(Moths), 

The series Heteroceva or Moths is a most important one in 
forestry. Next perhaps to the great Order Colesjiera, the moths 
contain some of the most dangerous pests the forester has to deal 
with. Hoth as defoliators, wood-borers, shoot miners and seed 
destroyers these insects arc to bo found at work in the forest, and 
the destruction cansed is sometimes on a very large scale, For our 
purpose we shall consider the series as comprising fourteen families, 
and these will be dealt with below in such detail as seems to be 
required. 


Famity Bompycipa (TRvE SiLk-worm Morus). 

Largish moths with stout woolly bodies, with no proboscis and 
no frenulum to the wings, Antenn are short and are feathered in 
the male. The larve are hairy and are gregarions, The pupa is 
formed within a silken cocoon, the sill of which has often a com- 
mercial value, 

There are several important species in the family. The domesti- 
cated mulberry and eri silk-worms and the serni-domesticated 
tuaser and muga silk-worms are worthy of note. In addition there 
are a number of wild silk-worms in India whose silk is very good 
and would be extremely valuable were it forthcoming in larger 
quentities.* Several varieties of the mulberry silk-worm, Bombyze 


* In 1895 and again in the following year the writer, whilst holding charge of 
the Tista divisiun, offered a prize at the annual Kalimt one mefa (held towards 
the end of the year at Kalimpong in British Sikkim in the eastern Himalayas) 
for the beet exhibit of silk from some of the wild silk-wermas from that part of 
the world. ‘the conditions were that all atages of the life-history of the insect 
were to be aliown, together with sp-cimenn of the rea'ed sitk, the mppnruins 
used to reel it and ap cimens of materials mado from it. Some exceedingly 
interesting rxhibits were sent in, especially in the aecond yeur, and the writer 
has little doubt that contd a good cross be obtained with some of these Sikkim 
silk mothea most valuable silk would result, 
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mori, are cultivated in the plains of Bengat upon mulberry leaves, 
and a large amount of valuable silk is obtained frown them annually. 

The insect suffers considerably from Tachnid fly and other 
parasites. The Hré silk-worm, Atlucus ricini, is reared in Assam 
on castor oil leaves, It has several generations in the year (as 
also bas B. mord in India), and the silk produced is the well-known 
coarse Assam vilk. In the forest the most important silk-worme 
are the Susser and Muga. 

The larva of the Tusser (Antherea mylitta and A. paphia) is 
a brilliant green adorned with numerous tubercles. The moth isa 
large yellow or buff coloured insect, which can be recognised by its 
shape, size, and the curious transparent glass window-like patches 
in its wings. ‘Ibe cocoon is large, hard, and is att hed to the 
food plunt’ by a silken stalk of great strength. ‘This insect is 
reared in the forests of the Central Provinces, Chota Nagpur, and 
elsewhere throughout the eentral and southern parts of India. 
'Yhe caterpillurs feed upon the leaves of Terminalia tomentosa, sal, 
Zizyphus Jujuba. etc, The insect hibernates through the winter 
in the cocoon. The motlis of the first generation emerge in the 
beginning of the rains (June) aud lay eggs from which cocoons 
are obtained ubout the middle of the wet season. Moths are 
obtained from these and lay eggs immediately. From the eggs 80 
Jaid covoons are formed about the beginning of the cold weather 
(October, November:. Fresh cocoons for breeding are generuily 
collected ench March in the forest when the foliage is thin and 
they can he ensily discerned. ‘These are tied on to the trees, the 
latter being pollarded. 

The Muga (Antherea assume) is reared in Assam in’ much 
the same way as the Tusser in Chota Nagpur as above described. 
The cocoon has no stalk, and the silk has a beautiful golden sheen, 
‘The insect is reared upon Machilus odoratisaina, Tetranthera 
monopetala, ete. 

Forest. revenue is obtained in various parts of India from 
thera insects, and it is not at all improbable that, if the experiment 
were carefully condueted, their introduetion might he possible 
into poor areas of forest growth in parts of the country where 
they are are not at present found, 


Famity Evprerovina. 


The wings in this family possess a frenulum, the larva are 
hairy and these bairs often produce great irritation to the skin. 
The caterpillars are sometimes social in their habits, and live 
togetlfer in dense webs on trees and plants or march about in 
processions, when they are called ‘processionary caterpillars.’ 
Those living in dense webs on the other hand are culled * tent 
caterpillars.” Processionary caterpillars are not uncommon in 
India, Two instances of the annoyance they cause may be 
‘mentioned. In t#@1 a plugue of hairy caterpillars appeared in 
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Shwebo, Burma, and covered the country, eating all herbage and 
‘warming on roads and in buildings in enormous numbers ; 
their hairs produced irritation and even sorea on the skin. In 
September 1901, another of these processional exterpillars awnrmed 
in the station of Seoni in the Central Provinces, appenring in 
millions and invading gardens and houses, stables, cook-houses, 
choking up drains, ete. 

It follows that the members of this family are dangerous not 
only owing to the actual defoliation damage they are capable of 
doing, but alo to the fact that when they awarm, they become a 
veritable plague to man, bad sores resulting from’ the irritating 
properties of the hairs. ‘Their dead bodies choke up drains, eto., 
giving rise to noxious effluvias, which are liable to produce 
pestilence, and in this way they resemble that scourge the 
North-West locust, 


Famity Sprinaipg (Hawk Moras). 


Moths of large or moderate size, with frequently a very Jong 
provoseis. and provided with a frenulum on the long narrow wings; 
jodies stout and often torpedo-shaped, Antenne are short and 
stiff, ending in a hook at the tip. The Jurva is Jarge and fleshy 
and generally remarkubly coloured aud is provided with a 
horn on the dorsal surface of the eleventh segment, and has 
sizteen legs. The caterpillars do not spin cocoons, but bury 
themselves in the earth. In the pupa the proboscis sometimes 
projects on the breast like the handle of a pitcher. ‘The larve 
feed upon vegetation. A species named Psendospaine discielriga 
defolintes the teak in the Melghat forest in Berar, It is bright 
green in colour, changing to dark yellow-green on maturing. | In 
July, 1901, it was in considerable numbers on the trees, and a 
fairly large amount of defoliation had been occasioned hy it, 
The same larva was also found in the Central Nursery at Poona, 
and it nay prove to be general thronghout the Bombay and Central 
India teak forests. The moth issues about the beginning of 
Angust, und the pupal stage is probably a short one." ‘The rest of 
the life-history has not yet been worked out, but the case is an 
interesting one, since hawk moth larve are not usually to be 
found feeding gregariously together. 


Famity Sessupa ox Acentpa (CLean-wines), 


A comparatively small family of moths, whose wings are 
withont scales; the tip of the body is tufted, and the insect 
resemble wasps to a great extent, The larva is nearly naked 
and colourless, and thus resembles a longicorn prub, It gan he 
distingnished, however, by the fact of its having 16 legs. ‘The 
Jarvee feed in wood and do damage to trees in this way. They 
invariably feed concealed in stems, branches, ete. The pupa is 


* For further information on this insect ride Departmental Notes on Insects 
‘that a fleet Forestry, No. 1, p52, PL, fg. 1. 
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furnished with a row of spines on the segments of the abdomen, 
The Baluchistan poplar borer, Trochilium omnatiaforme in a 
Jarva belonging to this family. The eggs are probably laid in the 
bark of the tree attacked during October and November, the larvas 
hatching out either immediately or more probably in the ensuing 
spring. As soon as hatched they hore throngh the bark, In April, 
when ubout haif-grown, they may he found between the bark 
and the wood. From this time they commence boring straight 
into the heartwood and remain tunnelling in this until September. 
The larva changes into a pnpa inside a cocoon formed of wad 
chips placed near the entrance of its burrow.” The adult insect 
appears in Qetober. It greatly resembles in appearance the small 
Indian wasp, Veena eineta. In 1890, the poplar trees (? Popuins 
euphratica) suffered severely in Baluchistan from this insect. 
The trees were grown from cuttings, and when about two years 
old they were attacked by the larva. ‘The eggs must have heen 
Jaid on the bark near the ground, and the caterpillars on hatching 
out bored through the trank and riddled the wood in all directions, 
the stems heing generally killed off hefore they reached the age 
of five yeurs, ‘The roots were nol attacked, and therefrom fresb 
shoots came up in the majority of cases, the loss experienced 
being the putting buck of the plantation hy several years, 


Famity Psyoutp2 (Baaworme). 


Small or moderate-sized moths, with imperfect scales and 
dusky in colour. ‘She sexes are very diferent, the female being, 
wingless and sometimes quite magyot-like; the male often has 
bipectinate antenniw, the branches of which are sometimes. 
very long and flexible, ‘Ihe larva soon after hatching forms for 
itself a case of pieces of stick, leaves, ete,, in which it lives, carrying 
it about on ita back, like a snail its shell, This case ia always 
present, and the wingless female muth never leaves it. ‘The larvae 
do dumnge as defoliators. 


A species of this family, Clania variegata, has been reported 
as defoliating the sal tree in the Duars in Bengal. The female 
lays her eggs about the beginning of Mareh, within (he pupal 
shell inside the case. After laying these eggs, her abdomen 
becomes much reduced in size and she drops ont of the case 
and dies. The egys are smooth yellow avals, from which lurve 
hatch out at the beginning of April, ‘his is the first brood of 
the year, and several others follow it through the hot weather 
and rains. Three to foar days after hatching out the young 
larvaz begin to construct their cases with pieces of moss and 
bark’ of sal trees, ete., and they feed upon the young new sal 
leaves. The mouth of the case is made flexible so that the larva 
van draw in its head for protective pnrposes, As it grows older 
the larva feeds upon the older leaves of the tree. When about to 


* For a further account cide Injurivus Inscets, pp. 95-98, Pigs: 62, 63, 64, 
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change fo the pupal stnte the case is fastened to a twig or to tha 
bark and the mouth of the case is then closed. The larva then 
proceeds to cover the inside of the case with a fine loose silk, and 
turning round hangs head downwards inside nnd changes to a 
pupa In emerging the male cuts iis way out of the encoon by 
means of its sharp edged beak, a portion of the empty pupal skin 
being often seen projecting from the case. It has highly 
pectinated antenns, and is about two and-a-lalf inches across the 
wings. ‘The female has some means of attracting the male to her, 
and pairing takes plice by the male inserting the end of his 
abdomen down into the case, which the female, being as mentioned 
above practically wingless, never leaves. 

The larve of another member of the family, Clania crameri, 
feed upon the needles of the us longifolia in the NW. 
Himalayas. The caterpillars hatch out in’ July and at once 
eommence to feed upon the needles of the pine, from which, together 
with twigs, they construct their cases. They remain feeding upon 
the trees until November. The winter is passed either in the 
larval or semi-pupal state. Perfect pnywe are to be found within 
the cases in April of the year succeeding that in which the 
defoliation took place. ‘The inoth appears in June. f ‘This insect 
occasionally does a great deal of damage {markedly so in 1898) 
to the P, langifoléu by entirely stripping the trees of all their 
needles, in wisieh state it is not improbuble that the trees will be 
attacked by the Polygraphys longijulin. MS, and Cryphutus t 
bark-horers which infest this tree (vide p. 108 unte). 

As the larva of this family usually form thei cases of dried 
twigs, moss, grass, straw, leaves, ote, they are generally very 
difficult. to see when amidst their natural surroundings, and it is 
probably due to this that at present so few species have been 
reported as doiug damage in the forest. Many species are known 
to feed entirely upon the leaves of woody growths (trees or sbrubs), 
and the cases constructed are remarkable for their ingenuity and 
variety. A stndy of the family should well repay those who take 
it up. 


Navigability of the Garonno, 


Many renders of the Indian Parester may be unaware that the 
most important river of the south of Hrance, the Garonne, used to 
be navigable for considerable ships, and no longer isso, In addi- 
tion, the river has become a standing menace to life and property, 
and a sink-bole that swallows gold like water, all through the 


* Vide Injurious Insects, pp, 93-101 and Fig. 65. 
+ Fide Deyartmental Noten ou Lutecty tbat affect Forestry, No. 1, pp, 
66-57 and Plate II, Fix. 2,0 be, , " 


4 Vide Pepartmentai Notes on Insects that affect Fore: try, No. 2. pp. 
250--257, 207 273. nie ” 


NAVIGABILITY OF THE GARONNE, 149 


énjoyment of forest rights by the mountain population, and for no 
other reason whatever. There is an. important society, calling 
itsel€ “La Garonne Navigable,” the object of which is expressed 
in its name, viz., to work for the naviyahility of the Garonne, 
Before this society two important papers were recently read by 
MM. Vavre and Buffault, the gist af which [have boiled down 
from the Revue des Hance et Foréis for 1duh July 1902, 


M, Favre commences by pointing out that the forest is 
nature's own chosen weapon in both struggles, viz,, the struggle 
for water, and the fight aguinat water. In the nbsence of forest 
there is still the perennial vegetation on the soil which can be 
turned to good aceount. “The forest is the sovereign governor of 
the water supply "—(. Risler), ‘The “torrential” characters now 
acquired by tie Guronne are costing many human lives, and in 
addition abont eight million francs annnally, ‘including three 
millions for dredging alone. The hydrographers say Uat the silting 
up is frightful. None of the forest works in the upper valleys take 
any note of navigation. Their object is purely local, being the 
protection of the threatened localities in the Pyrenean mountains, 
‘No law touches the primary cause of erosion of the ‘ ‘torrential” 
character of the wud-transport, namely the suxfuce flow. Its 
origin is not always confined to the actual sources of the rivers 
themselves, but extends to other parts of their basin. The ques- 
tion is not a purely geological one, but is greatly affected by the 
action of the great Pyrenean screen which condenses rain from the 
ocean winds, 

Agricultural irrigation has greatly increased, and now greatly 
affects the Pyrenean’ river supply, with the result that the low= 
water flow is diminished to the great injury of manufacturers and 
snilors, whilst the floods are worse than ever. The destruction of 
the turf,and especially of the woods, is visibly increasing ; its 
progress is evident from the statistics of the dangerous zones of 
the basin. 

The cause is to be. found in the difficulties surrounding the 
application of forest. regulations and in the unrestrained enjoy- 
ment of common rights in the mountains. The proposed measures 
of defence are the following :— 

(1) An understanding with a view to joint action over the 
whole of the forest and pastoral regions round the sources of 
the Garonne and Loire. 

(2) The appointment of a technical commission to elaborate 
& programme for the localisation of the evil, and for ita treatment 
through the agency of the Forest Department, 

(3) The application, to the forests, of measures calculated 
to preserve the wooded condition; and to the pasture, of steps 
fo restrain the enjoyment thereof so far as may be needful to 
preserve pastoral conditions, 
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M. Buffault's paper had reference to the insufficiency of forest 
legislation for the purpose, and the difference between French and 
indian laws renders it useless to go into details, but he, too, laid 
stress on the great progress of denudation, and on the need for 
subjecting all communal lands to striet management by the 
Forest Department. He showed how the common-holders formed 
so called syndicates, and used them av an agency of destruction. 
After some remarks in support by M. de Ja Bruyere, Councillor 
of the Ruone, the society adopted the conclusions, 


To apply this lesson to India is a somewhat delicate task, 
which each forester may do for himself. In France the forest. 
administration is autonomous. There isa Minister of Agriculture, 
a profersed politician, but generally sympathetic and keen, After 
him comes the Director-General of Forests ‘and Waters) a 
trained forester, to whom alone the conservators, ete., are 
responsible. In France the cnemics of forests are mostly interested 
right-holders, and that only in certain regions. In India we 
have right-holders and endless privilege-holders, who ara ss 
bad, together with others, who onglit to know better hut do not. 
The latter have sometimes done their hest to fix for all time the 
most harmful practices, and have even crushed the professional 
staff nnder repressive and penal legislation. ‘The question of 
autonomy stands in tho way. Tt is a necessity, and it is perfectly 
feasible, but stands little chance of adoption at present. The 
State forest domain is of equal importance with the State public 
works, though the current revenue will nob bear comparison.. 
Yet the latter have great secretariats in each branch, while the 
former is muddled hy the local caprice of all kinds of aninstructed, 
prejudiced, incompetent persons, down to the tehsildar, Even if 
a bad forest policy is a temporary necessity, it could be run by a 
Forest Secretariat better than at present, and the reina would be 
much nearer to the hand of Government. 


FG 
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Lac in Guserat and the Konkan. 


Gouzexat. 


Wuex on famine duty in the Panch Mabals district in 1899 I 
collected, during my wanderings, the following information about 
lac produced in the forests and waste lands of the d’strict and in 
the congeries of Native States bordering on it, which form what is 
known, I believe, as the Rewa Kanta, and it seems to me that it 
may be interesting to have this information recorded rather than 
permit it to be buried in oblivion, It is observed that in the 
recent valuable note in the Agricultural Ledysr drawn up by Sic 
George Watt. Keporter on Keonomic Products, information abont 
Jue in Guzerat is confined mainly to a description of the lac 
industry in the Panch Mahala, which may render the present 
brief data about quantity, ete., of lac available all the more 
necessary. 


It is estimated by merchants that the following quantities of 
lac nre annually collected and exported from the places named 
below to other parts of India :— 


Panch Mahuls District, 


Mads. 

(of 80 Ibs.) 

British Territory ain s+ HOO to 500 
Lonewnda Stace a a 1000 
Deogud Barin State a ea u 4000 
Chota Udepur ie os on o 4000 
Ali Rajpour State as ee 2) not known 


In order to verify these figures information on the subject was 
sought from the Political Agent, Rewa Kanta, Mr. Carmichael, 
1.0.8. wud he has very courteously supvlied me with details about 
the export of Ine from the differeut Native States surrounding the 
Panch, Matals, as follows:— 

Deogud Baria Stute—621 maunds of 40 seers average amount 
exported annually during past seven years, 

Chote Udepur Stute.— Average of five years 1168 maunds of 
40 seers. 


Lounewada Stute—Nil. 


All these Native States permit their subjects to collect Iae 
from the forests and waste lands free of charge, levying merely » 
duty on the atount exported. 


‘The vast discrepancy between the figures supplied by con- 
tractors und those of tue Political Agent seems to need explanation, 
whic I am not in a position to give. 

It is proverbial how much the native it addicted to exaggera- 
tion, aud the fignres supplied by merchants on the spot may in 
cunsequence be very inaccurate ; but room for suspicion stems to 
exist that the native administrations are not obtaining all the 
revenue they wre legitimately entitled to from their exports of lac. 
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The Political Agent states that during the past five years, up 
to 1900-1401, the export duty on lac fram Ghota Udepur amounted 
to Rs. 2533 or about Rs. 506 per annum, and feom the Deogud 
Buria State to Ks, 310 per annum for the past seven years, 


No other State appears to derive any revenue at all from lac. 


The produce is gathered in the forests chiefly from the 
following trees :— 


Kokra,--- Butea frondosa, abundantly. 
Bhor.— Zizyphus Jujuba, also abundantly. 
Ghat Bhor.— Zizuphue nummularia, 
Pipul.—-Ficns bengalensis. : 

Sadar or Ain.—Terminulia tomentosa, 
Pasi.—Dulbergise paniculata, 

Kala Sirus,—d léizzia odoratissima, 
Koshimb. — Schteichera trijuga. 


There are two crops: one gathered in May-June and the 
other in November; the former being considered the better on 
account of the larger number of insects. 


Naikdas and Bhils mainly are engaged in collecting them, 
An adult gathers about four to five seers of Ine per diem, and the 
price paid for the produce by petty contractors is one anna per 
seer. As the trees on which the lac is found are uot gregarious, 
collection is somewhat troublesome, In private areas the produce 
ig sold from two annasto four annas per tree to contractors. 


In the Godhra taluka of the Panch Mahals district, centres or 
depats exist where lac is brought hy the wild tribes to petty con- 
tractors from the neighhonring Native States as follows :—Shera, 
Nadurho, Ratanpur and Mora; al the two latter places the collec 
tions are comparatively large, as they are situnted close to the 
borders of the Native States. A certain quantity of lac is also 
collected from the Panch Muhals forests, but the quantity appa- 
rently is not large enough to be noticeable, The petty contract. 
ors remove their produce to Godhru, where it is purchased by 
large wholesale luc merchants, who export it to various parts 
of India. 


One contractor stated that the price of Inc in Godhra in a 
favourable yenr is Rs.16 to Rs 18 per maund vf 80lbs; that the 
price in 1899, during the famine, fell to Red per maund, and that 
in 1897-1898 it was Rs.7. 


‘These fignres correspond mainly with those given in the 
Panch Mahals Gazetteer. 

In the latter work it is shown that quite n large industry 
exists among the Bhils in the eastern parts of the district in the 
manufacture of bangles and other ornaments made from Jac. 
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Koukan.* 


With the exception of the lac found by Dr. Carter inside the 
grounds of the old Bombuy Mint in 1860, no record exists 
apparently of it having been discovered elsewhere in the Kovkan, 
Tn 1899 I noticed pipul trees  Picws re’égiown) on the maidan 
‘Thana and khair trees in some of the forests in the Bassein taluka 
of the same district bearing Ine; but the inerustation on the 
trees was sparse, Close to Basseim, which is on the sen-consi, 
rondside trees of Ponyamic glabra have also been found bearing 


lac. 


The rainfall, it may be mentioned, in the Thana district 
averages nbout, 90 incbes, and the soil is Interite, i.¢., decomposi~ 
tiun of trap, ‘The thermometer in the hot weather rises above 


dlu. 
In the Panch Mahals and surrounding Native States the 
rainfall varies between 25 and 40 inches. 


Taana Distaicr: 
14th dunuary 1903. 


G. M. RYAN. 


British Forestry. 
‘Tae report of the Departmental Committee appointed Inst 
February see Journul, vol-l., p. 428) to imquire into the present 
position and future prospects of forestry has been published us 
Parliamentary paper, ‘The present Departmental Committee 
endorse the conclusions of the Select Committee of 1985-87 as 
regards the neglected condition of forestry in Great Britain, the 
possibility of improvement, und the necessity for the provision of 
better means of education. As regards the question of the 
extension of the furext area, the committee point out that there 
is on the highest authority in these islands an area of waste, 
heather, and rough pasture, or land out of cultivation, amounting 
to 21,000,000 acres, on a large proportion of which afforestation 
could be profitably undertaken. ‘The committee believe that the 
importance of afforestation in such a district us the Highlands of 
Scotland will be readily grasped. ‘The area of waste land which 
might be afforested becomes a matter of grave national concern, 
when it is remembered that according to exports, the world is 
rapidly upproaching a shortage of, if not actual dearth in, its 
supply of coniferous timber, which constitutes between 80 and 
90 per cent, of the total British timber exports. The committee 
do not feel justified in urging the Government to embark forthwith 
uponsany general scheme of State forests under present 
circumstances, but believe that the question of planting suitable 
waste lands under the control of the Crown, or over which the 
Crown exercises manorial rights, is worth the attention of the 


© The Konkan isa tract of country boluw the Western Ghats, including 
mainly thy districts of Thava, Kolaby aud Katuagiri, 
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Commissioners of Woods and Forests. Dealing with the question 
of education, the committee state that even where access may 
be bad for purposes of instraction to private woods, it ix 
exceedingly desirable that collegiate justruction in forestry should 
‘be Musteated by means of exawwple plots, a total area of 100 to 200 
acres at euch educatiunal centre beiag necewary and sulticient 
tor this purpose. 


The recommendations of the committes are: — 

“C4y That two areas for practical demonstration be acquired, 
the one in England and the uther in Scotland, of not less than 
2000 acres, if possible, nor over 10,000 acres in each case. We 
suggest that the Alice Holt Wools in Hainpslire be made 
available as soon as possible to serve ns a demonstration area in 
England; and that a suitable estate be purchaved in Scotland, na 
convenient as possible to Edinburgh, for the samme purpose, 
These recommendations would have to be carried out by 
arrangement between the Commissioners of Woods and Forests 
and the Board of Agriculture ; and assistance should be looked for 
from local authorities, societied, and individuals interested in 
forestry and techuical education. 

“(h) That additional facilities for instruction be afforded, by 
the appointment of a lecturer on forestry in connection with exch 
of the Universities of Cambridge and Oxford, aad that exanple 
plots be provided in connection with each of these centres and 
with Edinburgh. 

‘¢) That a good grounding in forestry form an integral part 
of the curricaluam of the colleges providing instrnetion in, 
agriculture in Great Britain; «nd that short courses of 
instruction anitable for the requirements of young foresters be 
provided there, Instructors should alse be available for giving 
practical advice in connection with the munagement of woods, the 
owners of which desire an expert's opinion. 

“(d) That provision be made for the education of foresters 
and woodmen by employing students to work in both the 
demonstration forests; sn that suitable huildings be erected on 
the ground for the instruction, and, where necessary, for the 
accummodation of these student-foresters. 

“1e) Toat lectures be given, under the auspices of the county 
councils, in neighbourhoods where there is a considerable area 
underwood: and that scholarships be offered in such counties to 
enable working foresters to attend courses of lectures. 

“tf) That the inequality shown to exist in the levy oF the 
atate duty on timber be redressed. 

“(g) That the Government be urged to secure the early 
enactment of a Bill to protect owners of woods against loss by 
fire caused’ by sparks from locomotives. 


ve 
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“ hy That the inquiry condneted in 1895, concerning the 
aren of woodlands, he repeated by the Board of Agriculture, and 
that detaila concerning the character of the timber crop. grown 
upon them be ascertained: 


(4) That the attention of corporations and municipalities he 
drawn to the desirability of planting with trees the catchment 
areas of their water supply.”—Journal of the Society of Arta. 
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VIL-TIMBER AND PRODUCE TRADE. 


Churchill and Sim’s Wood Circular. 
febvuary Ath, 1903. 


Fast Ivotan Teak. —The stock of timber in London continues 
to shrink and prices remain quite steady at the high level 
attained in December. There ix no better prospect yet of fuller 
supphes, and it seems fairly certain that they must again be very 
restricted throughont the year. The deliveries in January were 
667 loads, against 1033 loads in January 1902. 

Rosewoov, East Inpia,—There has been enquiry for large 
good logs, small lots of which would realise fair prices, but of 
other descriptions the stock is ample. 

Satinwoop, East [vota.—There is now a fair stock on hand, 
the chief demand being for figury Jogs. 


Erony, East Inpta.— Sizeable logs, if really good, would 
sell well, but for lower qualities there is less den.and, 


PRICE CURRENT. 


Indian Teak, logs, per load ve £10 108, to £18 108, 
”» o Planks ,, va £13 108, to £20, 

Rosewood per ton see £8 to £11 

Satinwood, per s.ft. 6d. to 12d. 

Ebony, per ton £9 to £12 


aa 
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Notes on a Tour through the Kheri Division, Oudh- 

Owina to the presence of plague at Changa Manga, the senior 

classes of the Imperial Forest School were obliged this year to 
-forego the usual tour to the Panjab, and were therefore able to 
spend a rather longer time in Kheri. 

The following is compiled from notes made hy the students 
of the School on a variety of subjects to which their attention waa 
directed during the three weeks in Janunry, 1904, spent in this 
interesting and instructive Division. 


Kisaanrur Forests. 
vii, (The first forests visited were in the Kishanpur Working 
“Cirele, Bhira Range, which are being worked under a provisional 


treatment of light improvement fellings on an eight year rotation, .. 


until the crop becomes sufficiently regular to allow of its being 
treated hy the Selection method, 


The present stock being very poor and consisting Inrgely of 
smal] unsound trees, which, even when mature, can never yield 
good timber, it might perhaps have heen hetter to work the forest 
under coppice-with-standards until it was fully stocked with sound 
well-grown trees, 

The first cycle of fellings has just been completed, ae the 
working-plan came into force eight years ago. 

Although this forest has been protected from fire and 
grazing for 18 years, the crop still consists chiefly of old coppice 
shoots and of small badly-grown trees. 


Even in Coupe I, felled over vight years ago, where there is 
a good amount of young growth, the crop is still so open that it 


yf 
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will not be expedient to continue the prescribed fellings for the 
next eight years, so it is proposed that this part of the forest be 
simply protected and left alone. 


‘The young choote of eight years old measured about one foot 
in girth and 25 feet in height. 


Fach coupe consists of about one thousand stocked acres, 


The calculation of the possibility in the working-plan is” 
> pased on an eye estimate of the stock, which has proved to be 
unreliable. It prescribes the removal of 107 sal stems of all size 
classes per acre ; no lower limit of size is stated to define what is 
meant bya Vth class tree, of which about 22 stems are to be 
removed and 66 retained per acre at each operation, 


This method of caleulating the yield is unnsun}, but is only 
intended asa rough guide to prevent overcutting. The fellings 
should be made on purely cultural considerations without any 
number of trees being fixed. 


* In the actual working the fellings are made—as improvement 
fellings should be—strictly in accordance with sylvienitural 
requirements alone, In the coupe visited a complete enumeration 
of the stock left after the felling made over 157 acres, omitting all 
trees of Jesa than three inches diameter, showed 62 IJ, Jil and 
IV class trees left per acre, instead of 41, as the estimate in the 
working-plan gives, and 56 Vth class trees, instead of 66. 


The total of stems left per acre is therefore 108 (omitting 

“trees of under 3" diameter), which is practically the same as the 

umber preseribed by the working-plan. ‘There is hardly any 

_ “miscellaneous species in this part of the forest, though the working 

“plan gives 55 as the number of stems of these species which are 
to be retained per acre in addition to the 107 sal trees. 


The present workings produce principally fuel, and are sold at 
an average price of about nire rupees per acre, The selling price 
varies according to the distance of the conpe from the railway : at 
five miles distanee the wood barely pays for the cost of extraction 5 
at eight miles distance it has no market value. The railway rates 
for poles are so heavy that very few are exported hy rail. 


- _Wirewood is stacked 5’ by 6’ by 20,’ or 660 eubic feet per 
atack ; thia corresponds to 300 enbie feet solid when the wood 
is kalf dry ; and four stacked cubic feet go to the maund, 


‘The forests of the Bhira Range are largely intersected by 
extensive grassy plains, which occupy more than one-fi(th of the 
total forest area, These grassy plains are either chendas, which 
probably originated in old clearings made for cultivation, aud are 
now often covered with a low growth of salcoppice shoots, which, 
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are killed back perennially hy frost, or else phantus, which are © 
blanks, often low-lying, filled with coarse grass without any tree 
growth. . 

This present season has been a very dry one; the rninfall 
has been only 55 per cent, of the normal amount, and the frosts 
have heen proportionately severe, ‘The result is that not only 
have the ordinary yeurling shoots been killed back, but also all 
tuller shoots, which had succeeded during the last two or three 
years in raising themselves above the ordinary frost level. Canes 


These grassy blanks are gradually filling up, but the process 
is exceedingly slow and the area is vaxt. Signs are nearly 
everywhere apparent of a tendency of the surrounding forest to 
encroach on to these blanks. 

Terminatia tomentosa generally advances into the phantaa, 
and the sal follows as the ground becomes more drained and 
protected, There are some very encouraging islands of young 
sal reproduction around old sal trees on the edges of these blanks, 
and oceasionally round isolated seed-bearing trees standing in 
the grass. 

The improvement of these chandas is a very difficult matter. 
Frost and fire together have waged an unequal war against the sal, 
and in course of time it seems inevitable that the old stools must 
die and natural re-stocking become impossible, 

Meanwhile perennial shoots are thrown up every summer 
from the old stumps, which are often shaped like hollow bowls with 
shoots growing up ina ring all round the edge, which shoots are 
year by year killed back by the frost. 

‘The eost of artificially protecting these shoots from the frost, 
by means of grass matting, ete., is prohibitive. Artificial standards, + 
have been tried of sueb species as Odinu, Spondias, Gurnga, but 
anurse to be of any practical utility moat be one of a hardy, 
light-loving and frost-resisting species, which yetains its Jeaves 
late through the dry season. kugenia operoulata would be an 
excellent tree for this purpose: it is a hardy evergreen tree, with a 
broad, spreading crown through which sal saplings can easily push 
their way. 


The second excursion from Mailani was to visit Coupe V of 
the Marha Coppice Working Circle, These forests are treated 
under the method of coppice-with-standards for the production of 
fuel; the standards being reserved to protect the underwood from 
frost as well as for the production of tuber. 


+The difference of the effects of the frost inside and outside 
is very noticeable. In the open chundas every shoot is killed, but 
under the protection of the forest afew yards away not a leaf 
is withered, and in the allocation of coupes there is no necessity 
to take the danger of frost in consideration, 
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The railway takes nothing but sal wood as fue), in billets of 
nine inches diameter and under, 


The rotation of the coppice has accordingly been fixed at 24 
years with a view to producing wood of this size: 


Abont 55 standards sre reserved per acre, and it hag been 
hitherto the intention to keep them for three rotations only, till 
72 years of age, as it was thought they would probably not remain 
sonnd long after acquiring 44 feet in girth, Ib seems not improb- 
able, however, that with improving conditions of growth, the sal 
would grow sound up to six feet girth and supply good timber, 
This part of the forest, Coupe V of the Marla Working Circle, is 
not us good as some parts of the trans-Sarda forests, Dudwa for 
example, hut the growth is very good; the standards are rather 
close together, but the trees have amall crowns, and the young 
growth is thick and very vigorous, ‘The height of the leaf-canopy 
ig about 70 feet, 


The crop being practically composed of pure sal, with a varying 
admixture of Terminalia tomentosm, this forest might very well be 
selected foran experimenta) working circle, to be treated under the 
regular method with successive regeneration felings. 


The best parts of the forest are on the highest ground, and 
there ia nothing to fear inside the forest from frost, Even this 
year, when the frosts have been exceptionally severe, nat a leat 
is touched in tho forest, though everything in the open chanddaa, 
which intersect the forest, is killed. A protective belt of forest 
50 feet broad is left round the chandas, and nothing is ext in it. 
The soil is a loamy sand, Measurements of sal coppice shoots of 
4—6 years old showed an average of seven inches girth and 15 
feet in height. 


The working-plan originally prescrihed that with a view to 
supplying data regarding the rate of growth every standard should 
be measured in every coupe. 


Tt is an important part of every working-plan to prescribe the 
systematic observation and record of everything connected with the 
growth of the trees of the principal species, so thnt as time goes 
on, each working-plans officer may have mora fall and detailed 
data to go upon than his predecessor. it would be, however, neither 
necessary nor desirable to keep a record of the rate of growth of 
every standard réserved in the whole forest, so it has now been 
ordered instead, that a sample plot of one acre in extent shall be 
selected in every fourth coupe, and that all standards in it shall be 
measured every five years, * 


The students accordingly measured a new sample plot in 
Coupe V, containing 70 stundards, Both girth and height of all 
trees were carefully measured. 
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Each tree bears a ring of white paint at a height of 4 feet 
6 inches from the ground: it is, however, preferable to have the 
ring at a point where the stem is cylindrical and free from all 
irregularities of growth, rather than always to have il exactly to 
an inch at the proper height from the ground : in the case of trees 
with sloping stems too, the ring must be perpendicular to the 
axis of the tree, and not horizontal, ‘The measuring tape must 
be held slong the top edge of the paint mark. 


Each annual coupe is divided into a number of plots, four or 
more, which are auctioned at a rate per acre to the contractors. 


The work, however, is limited by the means of export, and ag 
the railway has often been unable to supply a sufficient number of 
waggons, some parts of the annual workings have not been felled 
in the prescribed year, and the fellings have consequently fallen 
into arrears. 


Each coupe is about a thousand acres in extent, and the yield 
is about 3000 cubic feet per acre. The fuel is disposed of by con- 
tractors at about Rs.17 per stack of 600 cubic feet, a large proportion 
being bought by the railway. The price paid by the contractors 
varies between Rs.5 and Rs. 25 per acre according to the distance 
of the coupe from the railway, and it has been lowered in past 
years by the contractor knowing that though he buys the entire 
plot, he will probably have to leave a part of it unworked. These 
parts of the coupes which remain uncut are resold a second, and 
sometimes a third, time, 


This Coupe V, which the students visited, was not all worked 
in one year ns it should properly have been, but was worked in 
parts during three consecutive years. A map is kept on a large 
aeale showing each year the areas actually worked over, 


The work in this working circle is now (1902-1903) just one 
conpe in arrears, but with au improved supply of railway waggons 
it is hoped this year to work two coupes and so get straight again, 


A revenue of Rs 6000 per annum is made in this Bhira Range 
from the sale of Bhabar grass, Ischemum angustifovium. It sells 
at Ke.1-5-) per maund delivered on the railway. It ia anid to bo 
best when cut in the rains; the fibre is then strongest, and it 
retaing a pale green colour. It is cut, dried, shaken out, and then 
twisted into hanks, which are exported for the manufacture of ropes, 
matting, paper, etc. In other places this grass is always harvested 
in February and March, because in the rains itis mixed with 
young gappy blades and the last yeur’s grasa has lost some of its 
strength, 

Crancoan Kitns, 

At Marha the students saw a camp of twenty charconl kilng 

of an unfamiliar kind, which appears to give good results in places 
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whera a large supply of wood renders the labour employed in 
burning the charcoal of more importance financially than the cost 
of the wood burnt. 


These kilns are used several times, 


‘The Gret tima, the wood is stacked in fhe ordinary way intaa 
amall hemispherical mound, and covered over with a thick coat of 
mud overlying a first cover of leuves. 


This kiln is burnt withont any chimney, and the shell of mud 
is not beaten down as the wood subsides, but is cooked into a hard 
crust forming a sort of permanent oven. Fach kiln, which is 
paraboloid in shape, is 6} feet high and 134 feet in diameter. The 
erust is about six inches thick, and the floor is the natural 
level ground. 


The wood, which is green, and includes some huge old hollow 
pieces of sal of three or four feet girth, is stacked on end vertically 
with other pieces laid on the top. ‘he billets are about two 
feet in length. 


The kiln thus contains 75 maunds of wood or 150 cubic feet 
solid. 

‘The burning takes ten days, and ufter leaving it two days to 
cool, the kiln is opened by breaking a hole through one side of the 
baked crust, and about 27 maunds uf charcaol is obtained. 


The first burning yields a poor outturn both in quantity and 
quality. 
Next time, the kiln is restocked by the door broken in one 


side, and billets of wood ave again stacked inside: the doorway is 
then built np again and smeared over thickly with wet mud, 


The kiln is fired from a hole at the bottom on the side from 
whieh the wind ix blowing. The fire passes upwards to the top of 
the stack, and there spreads inio the wood all round and thence 
burns downwards, here are holes left in the crust of the kiln, a 
few rather large holes on two levels, which are gradually closed 
from above downwards as the fire spreads to the lower part of the 
kiln. There are also holes left on the ground, which are the last 
to he closed. After the first burning, the mud crust is burnt dry, 
and is absolutely air-tight. Any cracks are filled up with mud, 
and the whole kiln is kept luted over. 

Only waste wood—wood too big or not fit for enle as fires 
wood~~is carbonised. ‘I'he interstices between the billets in 
stacking are not filled in : the labour is the only real expense, and 
# little waste of wood is of little consequence. 


The wood practically costs the contractor nothing, as it is 
only waste pieces, + 
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The cost of entling the wood for burning one kiln is Rs.2, 
and the cost of burning the kiln ia Rs.2, 


The yield is 27 mannds of charcoal, which after paying one 
anna per maund for cartage to Mailani, sells there at Rs.50 for 
180 maunds, 


The total cost is therefore about Rs.5-11-9, and the receipte 
Rs.7-8-0, or the profit on each burning Ks.1-13-0. 


Coppice Workin. a 


‘Until a short time ago, almost the entire produce of the 
Marha coppice working was exported as fuel, as it was thonght 
unwise to allow the contractors to sell timber to ontsiders inside 
the conpe on accatnt of the temptation to fell standards. 


A system has therefore heen lately applied by which every 
tree of three inches or more in diameter, whieh is possibly fit for 
uso or sale ax timber, felled in the coupe, is marked with a 
hammer, and the standards reserved are marked with black paint 
only, i 

‘With this safegnard against abnse of the permission to sell 
timber locally. a considerable trade has arisen, and the contractors, 
now recover the greater part of the money that they have pnid to 
Government for the coupe from traders, who come with carts from 
distant places to buy small timber, 


There ia no longer any waste therefore in cutting up into fuel 
wood capable of being used for small timber. 


The contractor saws up into metre-gauge sleepers the thickeat 
an] logs, but they are seldom free from sapwood, and only sell for 
Rs.1-1-0. The price of first class sleepers iy Rs.1-12-0, and of the 
second class Rs.1-6-0. These sleepers are passed und marked by 
the Ranger before they are moved away from the stump, so that 
no standards can possibly be felled for this pnrpose. 


The principal produce of this forest however is fuel, chiefly 
for the railway. In executing the felling, all trees, including the 
smallest seedings, are cut for the sake of uniformity in the new 
crop. ‘The railway only takes snl fnel; wood of miscellaneous 
kinds is all exported to Bareilly, Lucknow and other large cities. 


The coupe now being felled sold for ten rupees per acre, and 
the outturn is about 3000 cubic feet per rere, 


"The coupe is divided by lines into four plots. Temporary 
Wells are sunk hy contractors wherever required, as the water 
level is only & or 9 feet helow the surface, ‘The felling is mostly 
done by hillmen. One contractor, however, imported Bareilly men, 
as they are better workmen and use very heavy axes (7Ibs.), + 
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One Bareilly man can cut s quarter of a stack of fuel per 
diem, and thereby earns one rupee: this work would take two 
local woodmen, or four Paharis, to do. 


Systematic MarKING OF STANDARDS. 

The working-plan does nub go into much detail on the 
subject of the reservation of standards. It merely lays down a 
minimum of 50 trees per acre, or 75, if Vth class trees lave to be 
reserved, A tree of three rotations’ age is reckoned for the 
present to be exploitable. 


On an average about 55 treea have been reserved per acre, 


If the plan is to realise 20 standards of 72 years old per acre 
ateach felling, it would have been the right thing to reserve 
about 30 trees of two rotations’ age, and 40 of the age of the 
coppice ; total 90 trees. 


This would have allowed for casualties; and several trees are 
always broken in the working ; it would also have given further 
opportunity for continuing the selection of those trees which are 
considered to be worth reserving for a third rotation. 


Formerly the marking of standards was always done by eye, 
and the result was that the number reserved per acre was very 
vatiable, according to the personal idiosnycracies of the marking 
officer. Asa rule the tendency was to reserve too may standards, 
in which case the coppice suffered proportionately. 


In the Kheri Division now every square chain of the eoppice 
conpe is mensured out, and six trees selected therein to allow for 
trees which may afterwards be accidentally broken. This may 
sound rather unpractical, but in renlity it takes no time at ali. 


The whole coupe is gone over in strips parallel to one side 5 
four boys hold cords of a chain's length along the sides of the 
strip, while a cooly marks the outside of the line by outting 
branches along it} there are also two other cords of a chain's 
length going cross-wise across the strip, so that as the marking 
officer goes down the strip, it is all divided up successively into 
plots of one square chain, in each of which he selecta six 
standards, 

One marking officer can do 16 acres aday. By this means 
the standards are perfectly uniformly distributed over the whole 
area, and are more or less equidistant one from another : another 
practical advantage is that the contractor knows exactly how, 
and in what number, the marking of the standards has been done, 
and he will therefore have more confidence in bidding thigh at 
the sale, 

‘The standards are supposed to be of two sizes (24 and 48 
years old, but practically they are reserved of almost any size. 
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In grassy places there may be practically no choice, as there 
may not be more than six trees allogether growing on the square 
chain, in which case nothing can be cut. 


This systematic selection of standards may sometimes reault 
too in the reservation of trees unworthy from a timber-producing 
point of view, but selected purely on account of their position, 


No statement regarding the size or species of the standards 
marked is kept: in ast year’s coupe the crop looked rather 
open on account of the small size of the majority of the trees 
reserved, and there might possibly be a little danger of frost 
penetrating, 


On the whole there is no doubt that this systematic method 
of marking standards is an admirable one iu every way. The 
difference in the appearance of two coupes, one marked by eye 
and the other by this system, is very noticeable, aud shows the 
advantage of the new method. 


Samecy Por. 


The students laid out a sample ptot in this year's coppice 
area ut Marha in accordance with the orders abovernentioned. 
A typical piece of forest was relected and laid out in reetangu- 
lar form, five chains iu length, parallel to the road, from which 
itis separated by a protective acreen 40 feet wide, and two 
chains in breadth, It was found to contain 57 standards, The 
plot was laid out by chain measurement, and a narrow trench 
dug allround to mark the perimeter. It was also divided across 
into four equal quarters. ‘ 
‘The trees were first numbered with white paint on a 
scraped surface of bark. They were then ringed with white 
paint at 4 feet 6 inches from the ground, avoiding all bumps and 
irregularities of shape, aud always ringed at right angles to the 
axis of the tree, This is done hy scraping the tree clear of 
projecting roughnegses and tying a string tight round the place 
chosen, and then painting a band np to the level of the string, 
The position of each tree on the ground ix then measured by 
co-ordinates from the four corners of the plot, and thus recorded :— 


Cc B 


Dd A 


A , 
“The four quarters of the plot are enlled A, B, Cand D, 
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The list is as follows:— 


1. A 9 13 17 Bo 2 6 

2 A 10 (15 18 B 6 12 

3 AB O17 1% BY 47 
ete. ete. 


The first number shows the distance of the tree measured 

from its corner along the longer side of the rectangle, that is, from 
A or B in the direction of D or C, and vice versa. 
“The second number gives the offset at right angles to 
the longer side of the rectangle, that is, the distance of the tree 
from the perimeter of the plot measured parallel to the shorter 
side, 


Tree No. 1 is therefore in A quarter at a point 9 feet distant 
from the base A B, and 13 feet distant from the side A D, 


Tree No. 19 is in B quarter, and is found by measuring 7 
feet along B C, and then taking an offset of 17 feet at right 
angles. 


The girths and heights of all the trees are then carefully 
measured and recorded. . 


Pontooy Butpge over THE Sarva River, 


The railway extension from Mailani to Sonaripur, 32 miles, 
which is soon to be carried on tu Katarnian Ghat, is at present 
practically a forest line merely, which is closed for balf the 
year in the rains. 


The Sarda is a river which shifts its channel from time to 
time, and there is therefore no permanent bridge over it. 


The river crosses it at present on a temporary bridge, 
which is dismantled every year at the beginning of the rains; 
it is built on piles for the shallower half of the river bed, and 
continued on pontoons across the deeper part. The piles are 
made from II class sal trees specially selected from the forest 
and supplied to the railway at the rate of fourteen annas 
per cubic foot, The pontoons are seven in number. They are of 
iron, and are 40 feet in length and 20 feet in breadth. They are 
anchored in line across the stream 50 feet apart. Each pontoon 
carries a section of the bridge of 60 or 20 feet alternately in 
length, fixed on a vertical shaft, in the centre of the pontoon, 
These sections of the bridge, iron girdera, are then swung round 
into line, and connected by horizontal steel ping, from which 
they swing. As the train passes over the bridge, each, pontoon 
ja depressed about a foot into the water by the weight of the 
engine and train, and the rail can thus undulate to a slight 
extent without any harm resulting. 
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New WorkInG-PLan or TRANS-Sanpa Forests. 
The old working-plan of these forests prescribed fellings up 
to the end of the season 1901-1902, and its place is now taken 
by a new plan, which will come into force on Ist July 1903, 


This forest is divided into two working circles, east and 
west, both worked under the Selection method, with a 30 years’ 
felling cycle and annual coupes in each of about 1500 acrea, 


The sal forest is exclusively on the high alluvium, The 
low alluvium, the later deposit, contains nothing but grass, with 
shisham, khair and scrub jungle. 


Sq. miles, 
High alluvium ...{ Gil forest an 

Shisham and kheir 
Low alluvium wo{ Yar Be 

Graas te oo 


The high alluvium or sal area is again divided into high 
level and low level. 


There is not very much difference between these two types, 
but on the ligh level the forest is better stocked and the soil 
is more clayey. On the low level, the soil is more sandy, there 
is more grass, and frost and fire have done more harm: the 
foresta, however, being less good than those on the high level, 
have been less worked. 


The whole country is flat, with a gentle slope of three feet per 
mile to the south-east. The average cold weather water-level is 
33 feet below the surface on the high level areas, and about 16 
feet down on low level arene. 


High alluvium sal area, Stooked, | Pirelines.| Grass. 


High level... ” a 29,208 272 
Low level ws os a 61,238 759 


Total acres... 


Sal forms nearly three-fourths of the atock, and Terminalia 
tomentosa nearly one-fourth. ‘The latter tree ocours principally 
on low ground; the timber is of less value than that of sal, and is 
nearly all exported to Meerut, where, it is said, white ants do not 
eat it. It is very good in quality, but the genera] state of 


reproduction at present is poor. 
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The annual yield is fixed at a maximum of 12,000 ral trees + 
this is probably less than the possibility, but the forest is not fully 
stocked, and it is intended to raise the exploitable size from 6 feet 
‘to 7 feet 6 inches girth. 


For tho firet half-period of 15 ycara, the exploitable size is 
taken as 6 feet corresponding to 120 years of age, but it is intended 
then to raise it to 6 feet 9 inches, 


This raising of the exploitable size would seem to be rather 
premature in the absence of any reliable data as to the size to 
which under existing conditions sal trees can grow without 
beginning to become unsound. 


The trees are marked for felling a year in advance, and an 
estimate ix then made of the expected outturn of sawn timber from 
the coupe. ‘This estimate is based on figures obtained from past 
workings, which roughly give 30 cubic feet and 5 cubic feet 
respectively for each sound and unsound I class tree: sal, sain and 
huldu are sold separately. If necessary the coupe is allowed to be 
kept open for export during the year after the felling, and in 
the following season,--two years, that is, after the felling— 
subsidiary fellings are made for the removal of old worthless trees 
and of trees of inferior species suppressing young sal growth, 
while badly grown or damaged young trees are cut back flush with 
the ground, and climbers are cut. 

These subsidiary fellings are very important, as can be well 
seen at Dudwa, for if only the marketable trees are extracted and 
a large quantity of old unsound trees left to cumber the ground, 
these Jatter cau only be afterwards removed at the cost of incalcul- 
able damage to the young growth around them. 


Workine oF THe Forests. 


The principal produce of the forests is sal metre gauge 
sleepers (6x 8" x44" =14 cubic ft.), of which seventy thousand 
were exported last year. 


Until recently the railway worked the forests by their con- 
tractors, and paid twelve annas per cubic foot on all sleepers 
extracted. ‘The railway paid their Delhi sawyers seven annas for 
first class sleepers, and two and one atina respectively for second 
and third class sleepers. a a 


The normal price for sawing sleepers being four to five 
annas, the workmen naturally tried to confine their work to the 
conversion of firat class sleepers, and consequently a large amount 
of unsound and unconverted timber was left in the forest, 


Each coupe therefore had to he resold afterwards a second, 
and often a third, time, to be again worked for the extraction of 
the refuse timber it contained. There are many obvious 
disadvantages connected with this mode of working, in addition 
to the fact that all felled timber barked and left lying in the 
forest is at once attacked by large longicorn beetles, 


NOTES ON A TOUR THROUGH THE KHRRI Prvistow, ovpA, 171 


Thia hag heen all changed now by the introduction of what 
is known sa the monopoly system, which was started last year 
with outside contractors, though the railway continued working 
for one season under the old arrangement of paying twelve annas 
per cubic foot on all timber exported. The forests are now worked 
entirely under tnis admirable system, 


‘As soon as the coupe has been marked, an estimate, ns stated 
above, is made of its probable yield. There is a regular sanctioned 
scale of export rates detailed for every variety of converted 
timber; this royalty ix debited against the purchaser’s account aa 
each cartload of sleepers, beams or scantlings passes the forest 
chowki on ita way out of the forest. 


The intending contractor or purchaser, being familiar with 
this scale of export rates, ia able to calculate, on seeing the coupe 
and the estimate of its produce, how much in addition he is able 
to bid to buy the exclusiva right to work the plot or group of 
pluts which are offered for sale. 


The monopoly price at present works out to about two annas 
per cubic foot on the outturn, or about one quarter of the whole 
price, as the greater part of the sawn timber extracted comes under 
the category for which six annas:per cubic foot is due. 


Instead therefore of taking out only the best timber at a 
comparatively high rate of royalty, and leaving everything else 
lying in the forest, the contractor under the new system, having 
paid down a considerable lump sum for the monopoly of his plot, 
which sum he bas to pay whether he works the plot or not, hag 
every incentive for working out as much timber as possible from 
it, and in practice nothing bat wood worth less than three annas 
pec cubiv foot—fuel that is—is left iu the forest to waste. 


The monopoly price too allows for differences of distance from 
the railway and of productiveness of the locality, which cannot 
so conveniently be allowed for in the printed scala of rates for 
export duty, 


*. { Five Range Forms are kept up, showing details regarding the 
working of the year Form I is simply a list of all trees felled, 
showing a serin! number for each tree and its girth. 


Form III isa form for conversion, and shows either logs in 
the round with their girth, or scantlings of various dimensions, 
The number of pieces yielded by each tree is thus separately 
shown! and the progress made day by day in the work in the forest 
is vhown as it goes on. 


The annual compilation of these returns gives very reliable 
yield tubles for the forests of this locality. 
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Form V is an export form, and shows the number of pieces of 
all sizes removed from the forest by each contractor. The clerk 
at the forest chowki examines each cart as it passes, puts the sold. 
mark on the timber, notes the name of the cartman, and the 
number of pieces it contains, ‘The royalties on each class of 
scantling are entered and totailed, and the amount subtracted from 
the contractor's deposit, and his balance stated. ach contractor 
has a separate book of Form V, 


Form IT gives the monthly totals of Form V, and must always 
give smaller returns than Form HI. 


Form IV gives the monthly totals of Form 1. 


In addition to the hamner-marks which the forest gang 
clerks—who keep Forms I and [If and are under the Ranger’a 
orders, though paid for by the contractors--put on the sleepers 
and pieces at each stage, there is also a serial number put on every 
stump in the forest in red paint, and the same number is painted 
on all sleepers and scantlings made from the tree. These paint 
marks are only for use in the forest for checking Form III, before 
the timber is removed from the ground where the tree was felled, 
to show which tree yielded any particnlar pieces af timber. ‘They 
are of no use when once the timber has been removed from its 
original spot, 


EXECUTION OF THE FELLINGS, 


The work in these forests lasts for seven months in the year, 
from the lst December to 30th June; aawing is allowed only to 
the end of March, but carting is allowed to end of June, The 
sawing is largely done by Delhi men, who work very well: two 
men can saw up five or six metre gauge sleepers a day out of 
green sal logs. 

The felling is done by saw and axe combined. 


Aring of bark about a foot wide is first taken off the tree 
at the level where it is going to he felled. 


Then a notch—not a very large one—is out with the axe out 
of the side towards which the tree is leaning, or out of the side 
towards which direction it is desired that the tree should fall if 
it is standing straight and pretty evenly balanced, 


An oblique sawcut is then made 
on the other side sloping downwards ! i 
towards the centre of the tree. ' 
| 
{ 


No wedges are used, as the va 
weight of the tree aided by the notch , 
eut out of the other side keeps the 
saweut open, so that the saw works 
quite freely. 
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‘The saw used is not the broad curved !elhi saw, but a leas 
curved, narrower and more flexible saw of only about three inches 
in width at the widest end. 


A sonnd sal tree of ten feet girth was felled in 23 minutes 
by two men. 


For purposes of conversion, the advantage of the Delhi 
shape of saw is best seen when it is being used in a vertical 
plane. 


Instead of having to dig a hole in the ground for the 
men holding the lower end of the saw to work jn, as the 
Gorakbpuris do who use frame saws, the Delhi man simply sits on 
the ground, and works his back, legs, and arms just like a man 
sculling. 


Although the saw js eurved, it produces an oblique eut in 
straight line through the wood. 


The Delhi saw costs Rs. 3-8: it is said to be made out of old 
railway rails hammered out, The teeth are filed and set two or 
three times a day. The setting is not done by a key, but hy two 
small hammers; every fourth tooth is set alternately right and 
left. 


Large hollow sal trees are used for boat hulls; they only cost 
about Rs. 75 each to make and export, and they sell at Bahram 
Ghat for nearly double, 


These logs are often about twelve feet in girth, and cuba 
nearly two tons, 


They are hollowed out, and then stretehed open by firing 
the under surface, in the same way as teak hulle are made in 
Burma, 


In measuring the girth of a standing I class sal tree seven 
inches is allowed for the bark. 


Tn the conversion of kurries of Terminalia tomentosa, it is to 
be noticed that the sapwood of this species being considered by 
the natives to have greater transverse strength than the heartwood, 
which may sometimes be rather brittle, they always try to keep 
some of the sapwood on their beams, 


Fire-prorection, 
The Kheri forests are intersected by a very well developed 
network of fire lines, 


These are cleared in November and burnt at the end of 
December and January, By the end of January the young grasa 
+. springs up, and the fire lines are green, 
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The vast extent of grass areas which intersect the whole 
forest, would constitute a great source of danger from fire if they 
were not burnt every year in self-defence. They are accordingly 
all fired in January, but a belt of 200 feet of grass is left all 
round the edge of the forest to encourage trea growth therein. 
The sal trees round the phantas are not likely to produce seedlings 
at any distance greater than this. : 


WELLS. 


The-water level being at a uniform distance below the 
surface of the ground, and nevor deeper than 40 feet down, even 
on the high level, permanent wells cun beensily sunk through- 
out the forest wherever they are required. The average cost is 
about Rs, 100 for every ten feet of depth ; thus an ordinary well 
with the water at 30 feet below the surface and 20 feet of water 
in it, costs Re. 500, The well is first dug out until the water-level 
is reached, and then the well-curb, 
tmade of pieces of Eugenia jambolana 
wood, with a section as here shown, is 
Jaid down, and ten feet of brick 
cylinder is built up on it. This 
cylinder is then sunk down to water 
level by digging out the earth from 
the bottom under the curb, whose 
sloping under-snrface presses the earth 
into the middle of the well. 


The brick cylinder is then built up another ten feet in height, 
and the whole ig again sunk down to water level, so that there is 
always twenty feet of water to start with, 


Sytvicctroran Noss, 


It is probably safe to say that almost without exception every 
sal tree in these forests is sprung from a coppice shoot. 


Tfany young seedling, or what appears to bea young seedling, 
be dug up, it is found to be growing ona thick bulbous stool, 
possibly thirty or even forty years old. 


If it is, as appears at first sight, an inevitable part of the 
plan of nature that all young sal growth should thus he always 
thrown back, any, even 20 years, this fact is obviously of the 
grentext importance in designing a rystematic treatment to ba 
applied to a forest, especially if the cultural mode of treatment 
were the regular method, with successive regeneration fellingg and 
single-aged crops. The possible causes of this untoward babit 
are therefore worth considering, 


Suppression from want of sufficient direct sunlight naturally 
suggests itself in this connection. 
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The sal is reputed a shade-hearing species, and it certainly 
can exist without much light, but to grow it requires direct 
sunlight, Perhaps the more vigorous growth of the sal in Kheri 
renders it more light-demanding than it is in the Dun, 


The thick sappy carrotty stems that shoot up when, after a 
long lapse of years, the swollen underground stem throws up a 
strong vigorous ehout that now at last will survive and continue to 
grow, seldom, if ever, are seen (at any rate in Kheri), under cover 
of surrounding growth, but only under direct sunlight. ‘The 
result. of improvement fellings too is most striking, and the 
removal of worthless and unsound trees with spreading crowns 
has everywhere resulted in a splendid growth of young sal, which 
was only waiting for more light. Even the clearmg away of 
bushes of Mudiotus philiypinensis, under which suppressed sal 
seedlings are often found, has been found to assist in raising a 
crop of young sal, 

Jt is incontestable therefore that the young sal plant requires 
light for its growth, but the action of overhead cover alone will 
not satisfactorily account in every case for the periodie (it is not 
necessarily annual) dying back of all young sai plants, since the 
phenomenon is equally common and noticeable in open grassy 
places, and round the edges of blanks where there is absolutely 
no shade at all, 


The failure to tap the permanent water-aupply hae alto been 
snggested asa possible reason for this waste of production, and 
would in many respects fit the case, 


What more natural than that the young plant shontd be 
withered and scorched up by the dry winds of the hot season, 
so long as its roots are only yet working their way through a 
greut depth of luose sandy soil and have not yet reached the 
water-level ¢ 

It is to be remembered, on the other hand, that the best 
grawn sal is on the high Jevel aren, where the water-level is about 
three times as far below the surface as it is on the low level, 
On water-logged soil sal will not grow at all, and in places where 
the water-level ix not far below the surface it is natural to 
suppose that the length of the taproot and the length of the 
trunk are in a direet proportion, and it is certain that if the 
water-level is near the surface, the sal tree is stunted. 


Moreover, the most active period of the sal's vegetation ia 
just in the driest time of the year, and at the end of March the 
striking phenomenon is seen of n tuft of green leaves appearing 
a short’ way below the terminal shoot, before any other part of 
the young tree has put forth its new leaves. Whether the habit 
which the sal has in the pole stage of periodieally replacing ite 
leading shoot, which dries up, by an extra vigorous side shoot, 
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is to be attributed to the same canse which results in the 
periodic dying back of the young shoot which springs from the 
ground for many years in succession, is a point to be decided 
by careful observation, 


If drought caused this repeated dying back for the firet 20 or 
20 years of the life of the young sal, it is difficnlt to understand 
how the subterranean part of the plant continues to grow in vigour 
and sueculence all the time, and this same objection holds with 
reference to suppression from want of direct sunlight. 


Other possible canses for this habit are frost, fire, grazing and 
injuries fom men and animals, and lastly insect attacks, Frost 
would readily account for thia natural coppicing of the seedling 
if all parts of the forest were exposed to frost, but as large aveas of 
sal foresL are never touched hy frost, but. still suffer everywhere 
from the periodic and continual dyiug back of sal, it is evident 
that frost alone will not account for it. A similir argument disposes 
of fire, grazing and external injuries from men and animals, 
because, althongh any of these reasons might readily produce this 
result, yet the same thing is frequently observed in’ places which 
have heen successfully protected from fire for many years, and 
whieh lava got heen exposed to any direct injuries from cattle 
grazing or working in the forest: besides, we see the sume thing 
happening when the tree is well advanced in the pole stage, and 
the leading choot often dries up and is replaced by a strong sappy 
side shoot. 


Lastly, we have to consider insect attacks. Tha scale insect 
swarms in the sal forest at certain times of the year, but so far no 
connection has been proved between its ravages and this habit of 
the sal tree. Common as it is, itis hardly credible that this 
insect shonld be so universal that no part of the forest should ever 
be left undamaged by it. 


Asignificant point to observe too, both in connection with 
the monoflebus and some of the other suggested causes of this 
habit, is that the buds which are going ta supply the side shoot 
on its drying wp, are already well developed and clearly visible 
long before tha leading shoot has begun to lose its leaves, or to 
show any aymptoms of the fate which is awaiting it, 


Possibly a combinntion of some or all of the above-mentioned 
canses may account for this unfortunate habit; it is conceivable 
for example that an insufficient water-supply might, to begin with, 
diminish the seedling’s vigour of growth, and then that accidental 
fires, or deer browsing. or insufficient overhead light might even- 
tually result in its dying back. 


The habit however iy so universal that the cause would seem 
to be something more far-reaching than any external injuries can 
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be, and the only way to satisfactorily settle the question is ta sow 
anutvery hed and to carefully watch the development of the young 
trees as they grow up. 


Meanwhile, this habit of the sal of continually dying back, 
and thereby losing perhaps 20 years of growth in its earliest 
stage, is quite sutficient to upset any working-plan that ignores 
this fact. 


Res'1s or IMproven Merrops OF WORKING. 


The increase of revenue in the Kheri Division Jast year result- 
ing from the introduction of the monopoly system in the trans- 
Sarda forests, from increased export of timber by contractors in the 
Bhira forests, instead of cutting up everything into fuel, and froin 
the rise in the value of the coppice coupes, consequent on the 
introduction of the systematie method of marking standards, is 
nenzly Rs, 87,000, 


In the Bhira Range, while the average annual revenue was 
formerly Rs. 18,000, the present revenue is nearly Rs. 45,000, and 
will probably next year be Rs. 60,000, 


In the Kairigarh Range, however, the outturn will be only 
one-third of the estimated annual ontturn, which is two lakhs of 
enbie feet, or one and a kalf lakhs of metre gauge sleepers, owing 
to the large proportion of old unsaund trees mm this year’s coupe. 
However this decrease will be counter-halanced by the improved 
revenne in Bhira Range. Until reeently the second and third year’s 
fellings over each coupe were necessary, heeauise the railway only 
“extracted the best timber, which it paid them to work out at 
twelve anans @ cubic foot, and left everything else lying in 
the forest, and also because the corpes were so large, 


The best thanks of the School are due to Mr, P, HL 
Cintterbuck, the Divisional Officer, to whose kindness and good 
management the tour in Kheri was both extremely enjoyable and 
instructive. 


All information regarding the forests and their working was 
freely given, and the matter contained in these notes is almost 
entirely derived frum his explanations. 

Hd. 
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Tho Insoot World in an Indian Forest and how to Study It. 
By E. P. Sresaine, F.LS., FES. 


Continued from p. V48. 
Part VI—(continued), 
ORDER.—LEVIDOPTERA—(cuntiuned). 
SUB-ORDER HETEROCERA (Motus)--(continued), 
Fami.y Cossipa (Caxpenrer Worms). 


Tue Cossids ara moths of large size having no proboscis, ‘They 
have frequently a dense covermg of matted, imperfect scales on 
their wings, the pattern being vague, The Jarve are often 
large, are uenrly bure of hairs, nnd have no bright markings, 
They bore into trees, often making large ramifying burrows 
and’ boring holes to the exterior, fom which the sap exudes 
aud runs down the bark outside, serving as an indication of their 
presence, ‘These larv often wttain a length of several inches 
and may live for several years in this condition, mining up and 
down in the wood of the tsee. The pupa is formed within a 
slight cocoon of silk mixed with gnawed wood. It is furnished 
with spines along the dorsai surface of the abdomen, by emis of 
which it eau move to a certain extent. up the tunnel. 


This family requires serious etudy in Tudian forests. One or 
two pests are already known, and it will not improbably be foond 
that others area serious menice to young saplings, attacking 
and riddjing them before they have grown to a size eufficient to 
escape damage from the pest, 


A species of this family named Cossus cadumbe las been 
reported as attacking lopped teak trees in Iravancore. Th 
tree is fonnd on considerable areas both in the low count 
and on the hills upto 3000 feet elevation. The tenk over this 
area is largely lopped for fodder, and in the rotten wood which 
forms by “decay at these wounds, the moth lays her eggs about 
April, The larva is smooth, without hairs, and red in colour; 
it probably spends over a year horing inside the wood. ‘The 
tunnel formed is a winding one. The pupa is apparently not 
enclosed in a cocoon, Ib is spiny, the spines heing made use of 
to enable it to work up the tunnel to the opening to the outside, 
thas enabling the moth to creep ont of the i ole originnlly bored 
to the outside by the larva for this purpose.* When trees are 
badly nttacked they are said to die down, only the base of the 
stem remaining, which throws out suckers, 


The well-known coffee-borer of Southern India, Zeuzera- 
coffer, belongs to thia family, the Inrva feeding in the coffee 


* Vide Injurious Ineects ofjIndian Foresta, p. 102, fig 67. 
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Dranches und stems and, it is said, in the roots, and killing them 
off. It is also said to attack the stems and roots of the saudal- 
woud, young saplings of this tree being either killed outright, or 
so weakened that they were thrown down by the first storm, 


‘The writer has had an opportunity of examining both coffee 
and sandal-wood in the Madras Presidency, both young saplings 
and older trees, and his investigations, although they lave 
not been carried fur enough at present, lead bim to suspect 
the real pest of these trees and the one which causes the most 
serious injury is a longicorn grab (Cerambycide) which 
attacks the trees in their sapling” stage, and, usually starting 
in a branch, works its way down to tne heart of the stem, 
perhaps hibernating in the cold weather in the roots. Whilst 
the coffee-boring calerpiller undoubtedly does damage to both 
coffee and sandal-wood, investigations will not unlikely show 
that this damage is by no means so severe as that done by its 
beetle grab companion. Since on the one band coffee bushes 
are killed off or are so riddled as to he useless by the grubs, whilst 
on the other the tunnels in the heart of the sandal sapling whilst 
perhaps not killing the plant reduce the value of the wood for 
sile purposes when the tree is finally cut over, it becomes 
obvions that it ix imperative that the habits of these borers should 
he thoroughly understood.” 

Fay Hariating (Grosr ano Swirt Moras’, 

Moths of varying size, some being gigantic, The wings do 
not fit well together at their bases; no proboscis is present and no 
frenulnum; the scales on the wings are imperfect. The larvea are 
nearly bare of hairs, and they live either in the earth, feeding 
upon the roots of phints, or they burrow in the wood of trees 
and slrubs. ‘The chrysalis is ‘generally elongate and eylindrieal 
in form and very agile, havmg a considerable number of spines on 
its dorsal aspect; by the aid of these the pupa is able, by wrig- 
gling, to move a considerable distance in the tunnel in the wood, 

Very little is at present known about the operations of these 
moths in Indian forests, but grubs thought to be Hepialid nave 
been reported ay boring into teak wood at the Nilumbur plantations 
and into young teak saplings in plantations in the Prome division, 
‘These reports require careful observation and confirmation. 

‘The eggs in tnis family as well as in the families Agertide 
and Gossidd above alluded to are usually laid npon the bark. 
The enterpillar tunnels into the wood, ‘The tunnels so made are 
kept open by the larva and it occasionally comes out and feeds upon 
the bark, If often builds for itvelf a covered gallery of silk and 
excrement, this gallery being very conspicuons on tree trunks 
When it feeds in this way the tree attacked will be often found 
to have a juicy, soft succulent bark, 


® Vide ujarious Tuseets of Indian Forests, p. 104, fg. 68. 
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Famity Lasiocampip# (Eacrrs, Larrer Movrns). 


These tmotha ave usually Inrge, are densely covered with 
renles, and have no frenulum. The costal area of the hind wing is 
Jargely developed. Antenna: in the male are highly pectinate, 
These characters render it ensy to distingnish a Lasiocampid 
moth, ‘There isat times a great difference in size between the mule 
and female, the latter having Umee times as great an expanse 
of wing as the male. ‘The egas are smooth and sometimes 
spotted in nn irregnlar manner like birds’ eggs. They are often 
covered with hair by the female, ‘The larvie are clothed with 
a soft woolly hair as well as with short stiffer hairs, ‘These 
hnirs ave not arranged in definite tnfts and pencils, nor are they 
as highly coloured usin the case of the Inve of the next family 
to be considered, the Lyanntnvide, and thos they ean ba distin= 
guished from these latter. This hair has sometimes very 
imitating properties, The caterpillar spins a eocoon in whieh the 
hairs of the hody are often mixed. In some species the walls of 
the cocoon have'a firm appenratice, looking very like egy-shells, 
and this has probubly given rise to the name of teggers’ ‘The 
caterpillars feed upon leaves and probably do some damage in 
this way, 

An example of one of these Lasiccnmpid defolintors is 
an insect by name Suaue concolor, whose larva feed npon the 
leaves of the sal tree in the Siwalik Forests in the United 
Provinces, 


The larvee caterpillars of this insect are large, over three 
inches in length when full grown in Qetober, and grey in colour, 
with irregu arranged tufts of saft hair. ‘Phey pupate in 
November, spinning a strong huiry sillen cocoon on to the bark 
ora branch of the tree. The winter is spent in the pnpal stage, 
the moth appearing about the end of March, The rest of the 
life-history has yet to be worked out, but the female probably 
lays its eggs on or near the sal twigs, and the young caterpillars 
hatching ont feed upon the new Uush of leaves which appenrs 
in April. ‘The moth is grey in colour and answer the above 
geseription of a Lusiocampid moth.* 


Fami.y Lyaantrop® or Liraripa. 


Mostly small or moderately-sized moths, withont brilliant 
colouring, whites, greys, browns and blacks being the predominant 
tints in the family} the male has the autenne highly pectinated, 
The larva is very hairy and usually bears tufts or brushes of 
shorter hairs together with others much longer and softer, these 
being sometimes amalgamated to form pencils, the tufts and pencils 
having a definite arrangement on the insect, The colouration of 


Vida Vepartmentai Notes on Insects that affect Forestry, No. 1, p. 08, Pt. V, 
fig. La, >, & d, for a doscriptivu of the life-history of this insect, 
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the larva is often very conspicnons, the tufts and pencils of hair 
being of vivid and contrasted colours. ‘This arrangement and 
colouration of the hairs distinguishes theee lurve from Lasiocampid 
caterpillars, Any one who has been in tropical or semi-tropical 
forest at the commencement of the monsoon, must have noted tha 
great variety and brilliant colonvation of the caterpillars of this 
fumily. ‘Phe writer was particuarly strack with the gorgeousness 
of what may be termed the * grub world’ at this senson in both the 
Herar aud Coimbatore (Madras) forests, whilet he was. visiting 
thein at this perio | of the yeur, 


The Jarve form a cocoon it which much hair is mixed up. 
The pup are very remarkable, as they are sometimes also hairy, 
which is very unusual amongst Lepidoptera, 


This ia an important fiumily of moths, as it contains species 
which occasionally increase in enormons numbers and cominit 
great ravaves, One of the first allusions to snch an event having 
token plice in an Indian forest is contained in a description, 
hy Mr. W. R. Fisher, * late Conservator of Forests, of a severe 
attack, in which the trees were completely stripped by one 
of these insects, which took place in the sal forests in Assam in 
1878, The egy is laid by the female moth on the young leaves 
of the tree, ‘The caterpillar on hatching out at once commences 
to defoliate the trees, and in the attack in question an area of 
over 200 sqnare miles of sal forests was completely stripped 
of all leaves, the trees being rendered perfectly bare and the 
ground being strewn with their debris, and with the caterpillars’ 
droppings. In 1827 Me. Camphellf reported an attack to have 
Fpread over 860 square miles in Assam, all the troes associated 
with the sal, such as Bombac malebarioum, Careya arborea 
and Dillentwpentayynd, etc., being also defolinted ; at the same 
time he noted that pure sal forest had suffered more than mixed. 
In thia attack the Jarve first appeared in Angnst, a secoud 
generation appearing’ in November, a third ahont the end of 
January and a fourth towards the end of March, The chief 
insect ‘recponsible was n species of Dusychine. This insect was 
accompanied by Lencoma diaphana in Angnst, by ‘Trabala 
Viehaw in May and by Lymaateaa grandiain all the attacks.$ In 
7899 all the sal trees in the Duurs in Bengal were defolinted in a 
similar manner, four different species of Lymantria moths sent 
to the wriler by Sir H. A, Farrington, the Officer in Charge of the 
forests, and ivientified by Sir George Hampson, being concerned 
in the attack.§ It is not certain how many species or what moth 
was responsible for the Assam defoliation, as confusion appears to 
have arisen in tue identifications of the insects sent. 


* Vide Indian Forester, Vo). 

+ Ibid, Vol. XXIV, No, 9, (1898), 

} Fide Depsrtmental Notes on Insects that affect Forestry, No. 1, p. 68, 
§ Ibid, pp. 67-77. 
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From what has been written it will thus be seen that species 
of this family, when they swarm in large numbers, are a source 
of serious danger to the forest. 


Famtly GeoMerkip& (G20METERS). 


An extensive family of fragile maths haviag a large wing 
area, the antennae being frequently highly developed’ in the 
males. The Jarve are elongate and slender, having in addition 
to the three pairs of thoracic legs, only one pair of abdominal, 
pro-legs placed on the ninth segment and an anal pair. They 
progress by moving these two pnir of feet up to the thoracic 
Jegs, so that the body is thrown into a large loop, and then 
moving forward the thoracic legs. From this habit of progression 
they are culled + loopers’ or Geometers, The number of these 
larval lege and the resultant mode of walking is one of the most 
constant characters of the group. The Jarve assume various 
attitudes in repose, either clinging to the stem with their pro-legs, 
holding the rest of their body straight out at an angle from the 
twig, being attached to it anteriorly however by a strand of silk 
projecting from the month ; or they prop themselves up between 
two twigs more or less at right angles to each other. They 
often vary in colour, the same species being either green or brown, 
and this colouration and the markings upon them often gives 
them a great resemblance to their food-plant, but in many eases 
they appear to make no or little use of this for protective purposes, 
as one would expect to find them doing, 


These Jarvie are defoliators, but little is known about their 
operations in Indian forests at present, The following is a 
portion of the life-history of a typical member of the family by 
name Bourmia scelenavia 


In the sal forests of the Siwsliks fon the Dun side of the 
range) a plague of caterpillars appeared about the middle of 
April 1901 and in parts cntircly stripped the trees of all the new 
year'a shoots, leaves and flowers. Young saplings snffered very 
severely, and the writer noted thut towards the end of September 
they had no green shoots upon them, many bearing numerous 
dead branches, The growth of the year in the portions of the 
forest most heavily attacked was nil. Sal of all ages were 
attacked, ‘The pupal stage was a short one, and moths were 
bred ont in May. There is probably more than one generation 
of the pest in the year, but observations on this head have to be 
yet made,” 


Nocruiwwa 'Nocteins), 


A very large family of moths, generally of sombre colours, 
the insects being, with some exceptions, very rarely seen in the 


* Vide Departmental Notes on Insecta that affect, Forestry, No. 1, p, 100, 
Pt. 1, figures §, a, 4, ¢, for a further note apon the habits of this insect, 
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daytime. B&LE proboscis and frenulum are present, and the 
anteun are riot highly pectinated in the male, About 8000 
species are known, and owing to their great resemblance their 
classification is ditficult. The larve are, as a rule, destitute of 
large tufts of hair and are not brilliantly coloured; they are fond 
of concealing themselves during the day and coming out to feed 
at night, and thus when defoliating trees they are very apt to be 
overlooked, as when searched for during the daytime they are not 
-to be found upon the leaves and twigs. Many of the caterpillars 
of the family pass most of their time at or beneath the surface of 
the ground, finding nourishment in roots or the lower part of the 
stems of plante. This is especially the case in the genus Agrotis, 
perhaps the most widely distributed of all the genera of moths. 
In some forms the abdominal pro-legs are reduced to two in 
number, and we then get lurve: resembling the loopers of the last 
family, the caterpillars being then known as ¢ semiloopers.’ 


Noctuid larvee either defoliate trees and plants, or they may 
have a limited wood-boring capacity. Others feed in the seeds of 
plants or live upon the roots, either feeding upon the smuller ones 
or tunnelliug into the larger ones. ‘The larve living upon leaves 
are usually hairy to a certain extent, and spin a cocoon before 
changing into the pupal state; those living in wood form a rough 
cocoon of hairs and chips of wood, whilst those pupating in the 
ground usually build an earthen cell to change in. In Indian 
forests we have representatives typical of each of these methods 
of feeding aud pupating. 

Hyblea puera is the well-known teak leaf defoliator, The 
eggs are nid upon the leaves or twigs of the tree, and the larva 
commence their defoliating operations some time in April (the 
period of course varies in different parta of India, being later inthe 
drier tracts) and the insect passes through several generations— 
the number being at times as many as seven—in the year. Tho 
defoliation is easily recognisable, as the caterpillar in feeding upon 
the leaf leaves intact the main rib and the side veins, eating all the 

eu leaf tissue between these, They pupate either in rolled-up 
portions of the leaf itself or on dead leaves upon the ground. The 
moth is small and dusky in colour, with reddish patches on the hind 
wings. It is apparently to be found all over India wherever the 
teak exists, and the larve at times entirely strip the teak of their 
leaves at least twice in the same year.* 


The silk cotton-pod caterpillar, Mudaria cornifrons, destroys 
the pods of the silk cotton tree (Bomba malabaricum). The eggs 
are laid in the flower or immature pods of the tree in February- 
March, according to when the tree flowers ; the larva on hatching 


* Pide Departmental Notes on Insects that affect Forestry, No.2 p. 287, 
for = fuller deseription Also Plate XVIII fig 1; Pl. XIX 6g. 1, a,bjc,0; Znjurioues 
Tnacots, 8g, Th 


184 TRE INSECT WORLD IN AN INDIAN FOREST. 


ont tunnels into the pod and remains feeding in it until the pod 
fallg to the ground, When full-fed the caterpillar bores ita way 
ont and burrows into the ground, and constructs the earthen cell 
typical of the hairless Noctuid Jarve. The grub then changes into 
the ptpal state and passes the rest of the yenr—hot weather, rains 
and cold weather—until the sneceeding February in this cell. 
The moth on coming out lays her eggs in the flower or immature 
fruits of next year’s crop.” 


The genus Agrotis includes the typical earth-living noctuid 
larvae, who spend the whole of their larval Jifein the earth, feeding 
upon roots, etc. A widely-spread Indian species is Agrotia ypsilon, 
the enterpillars, which are known as “cut worms,” occasionally 
committing great havoc amongst crops. Up to recently it had not 
beep reported as dangerous in the forest, but in 1960 Mr. B. 0. 

Noventry found it eating young deodar seedlings in the Gora Gali 
nursery near Rawalpindi, and the writer diseovered it committing 
the same damage in some nurseries in the Simla Hills the following 
year. This larva feeds upon the roots and also comer above ground 
at nights and in dull, cloudy weather and cuts off young seedlingst 
close to the soil surface, and either leaves them to die in situ or 
drags some to its hole Lo feed upon, thus acting much in the same 
way as the cricket Brachylrupes uchatinus and the cockehafer 
grub already described. We at present know very little about the 
wood-boring noctuids. 


Famity Pyraning, 


This division must be considered rather as a group of families 
than as a single one. )t includes a very large number of small or 
inoderate-sized moths of fragile structure frequently having long 
legs; the antenne are simple, being only in n few cases pectinate. 
The larva are usually nearly bare, with only short seattered hairs 
and little colouration ; they have most varied habits, are fond of 
concealment, and are very lively aud abrupt in their movementa, 
wriggling Lackwards and forwards when disturbed. They form s 
cocoon before changing to the pupal state, Species of the family 
have proved exceedingly destructive to deodar aad other cones such 
as those of the spruce, silver fir, and blue pine. Mr. Ribbentrop, 
at the time Inspector-General of Forests, noticed that nearly the 
whole of the crop of deodar cones on trees round Simla were 
destroyed in 1898 by aJarva which proved to be a Pyralid. Recent 
observations have shown the writer that not only deodar cones but 
those of the silver fir, spruce and blue pine are infested by one 
or other or both of two species of the family named Euzophera 
erdrella and Phycita abietella, which have apparently much the 
same life-histories, 


* Tide Injurious Insects of Indian Forests, p. 113, fig. 70. 
¥ 1d p. 213, Plate VAIL and Departmental Notes 1, p. BL, 
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‘The eggs are laid by the moths some time in autumn either 
on the flower buds or near them. The exact period at which 
the larve hatch out has not been observed, but they are to be 
found burrowing in the concs towards the end of May, and 
continue to du so until about the beginning of August, when they 
become full fed. The cone by now has become rotten and falls 
to the ground, and the larve will either pupate within it or leave 
it and burrow into the soil. The moths issue in September and 
October. 


One of the widest known defoliators of the family in India 
is Pyrausta macheralis, which in its larval stage strips the teak 
of its leaves all over the country, working often in company with 
Hyblea puera. This insect has as many as seven generations in 
the year. It spends the winter as a larva in the ground in the 
Central Provinces, appearing as a moth in May and laying the eggs 
of the first generation of the year upon the leaves of the tree. As 
these motlis do not all appear exactly at the same time, the 
egg-laying is spread over several days, and as the eggs laid first 
hatch out first we have a series of uninterrupted and overlapping 
generations provided up to November or even December, and one 
or more of them may produce an enormous number of individuals, 
the caterpillars stripping the entire erop of leaves from the trees, 
In feeding these latter do not touch any of the veins of the leaf, 
but only eat the parenchyma, thas skeletonising it. Mr. R. 8, 
Hole gives the following as the period approximately spent in 
passing through a generation :— 

From appearance of moth to hatching out 

of young larvee Inid by it z 

Larval stage Ae 5 

Pupal stage we aes 

Or 30 days for a complete generation, 
Two other species of Pyralid, Mucalla moncusatis and Tetridin 
eletoratis have been reported as defoliating sal trees in Ganjam, 
Madras, The grass moths, small insects which fuld their wings 
tightly round the body and have a head pointed in front, belong 
here. 


Faminy Tortricin x, 


Moths of email size with a rather large wing area, the wing 
fringes being never as long as the wings are wide; the hind wings 
without any pattern in them, The larva: inhabit their food plant, 
which may be rolled-up or twisted leaves, or the interior of fruits 
and herbs, or galls, or even roots, ‘The larvae have all sixteen lege 
presept. The name fortricide: refers to the habit the larva have 
of rolling up leaves, or twisting and distorting sLoots and buds, 
Little is known about this family in India. 


* For a faller description see Departinen‘al Notes, No, 2, p, 301, Plate XVINI, 
fy. 2; £1, XIX, fig. 2 (Inrva). 


ot 


be 
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Famity Tivripa. 


Small moths with the labial palpi more flexible and mobile 
than in other moths; usually separated and pointed. Hind wings 
frequently with very long fringes, the wing being reduced in size 
and pointed at the top. Larva sre very different in shape and 
nently always conceal themselves ‘They feed upon a variety of 
substances, such as clothes, fars, hair, horns, and seeds, and prob- 
ably defoliate to a certain extent. They also mine into leaves of 
trees. Little is known at present about the family, although it 

robably contains numerous forest pests. The spruce bud binder, 

‘une sp. is one of them. ‘The moth lays its egg upon the 
terminal bud of the spruce branches, probably some time in the 
summer. The egg remains here until the following spring, and 
hatches out before the young opening needles of the bud have 
pushed off the outer cap or covering. The young larva at once 
spins the tips of the needles together, thus preventing their opening 
and parting asunder, and thus forms a shelter in which it lives 
feeding upon the inner and more succulent of the needles. Some 
weeks are apent in this stage, and the grub then changes to a pupa 
within the hollowed out bud, and after about, 10 days passed in 
this stage the moth emerges, the external needles of the shelter 
having by then dried and parted asunder, The writer haa seen 
trees with as many as 70 per cent. to 80 per cent. of the terminal 
buds treated in this way. 

UseruL Leripoprera, 


Although Lepidoptera are the most exclusively vegetarian of 
all the Orders of insects, a certain number of their larva prey 
upon insects which are themselves filled with vegetable juices 
(such as Coceidee or seale insects, Aphidw or plant lice, ete.), and 
very small number, such as Tinea, ete., eat animal matter. 


In the winged state Lepidoptera may be snid to be useful as 
a whole, since inany feed largely upon honey, which they collect 
from flowers, and in doing this they thas become important 
agents in the distribution of pollen from flower to flower, as it 
adheres to their scales and hairs whilst obtaining the honey from 
the flower, 


The Heterocera or moths include several insects which may be 
enid to beof considerable use toman. Amongst them are the silk- 
worm moths of the family Bombycide, The muloerry silk- 
worm, Rombyr mari, is the cultivated variety in the plains of 
Nengal, whilst in the forest there are the important ‘Tusser 
Cntheren mylitta) silkworm of Chota Nagpur and Central and 
parts of Southern India, the Muga worm (Antherea assama) of 
Assam and the eri worm (Antherma ricini). . 


‘The Noctnide contain the genus Krastria, the larva of a 
species of which ia predacrons upon a Lecanium scale insect which 
infests the peach in Southern Enrope. Tt may he found that the 
forester in India has allies of this nature in the family, 


Grass for Paper Manufacture. 
Rerrrwing to G, W. Thompson’s letter at p. 80 of your 
February Number, there was for some time a good deal of 
uncertainty about the identification of the ‘Bhabar’ grasa, and 
it was very frequently confused with the sedye (Eriophorum 
comosum) which is found in similar localities, often mixed with it, 
and of apparently equal value as « fibre material. ‘The name given 
by me in my Cirear list, And: opegon involutus, Stendal, was, if I 
remember rightly, ascertained at Kew from specimens named by 
the late General Munro, ©.B, the principal authority on grasses 
of bis day. In 1884, ‘Bhabar’ or ‘Bhaib’ grass was the subject 
of a note by Sir W, Thiselton-Dyer, published in Vol. XX, p. 409, 
of the Journal of the Linnean Society, where the name given is 
Poltinia eviopoda, Hance. In 1888 a figure of the grass was 
published as Plate 1773 of Hooker's Jeones Piantarum, the 
plate being accompanied by a note by Prof. D. Oliver explaining 
that ig the monograph of the Audropogonem by Herr KE. Hackel, 
which was about to issue, the name finally adopted would be 
Jechemum angustifoliem, Hackel. The same plate and an 
account of the grass was also published that year in the Kew 
Bulletin; end later on, in 1893, full account of it by Mr. E. 
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Thurston was published in the appendix series of the Indian 
Forester, Vol. XIX. Finally, the full synonymy of the plant ia 
given in Vol. VII, p. 129, of the Flora of Britiah India, by Sir 
Joseph Hooker. ns 

it is only when the plants are not in flower that there is any ° 
possibility of confusion between the grass and the sedge, unless 
the observer is totally ignorant of botanical characters; for their 
flowers are utterly ‘unlike each other ‘Uhe Eriophorum may 
be gathered in flower at almost any time, especially in the early 
cold season, but the Jschamwum only flowers, so far as my own 
observation goes, in the hot season. I believe the leaves, which 
are the part used for fibre, are of equal value, and I feel sure I 
have seen two grass-cutters of the Siwaliks cutting these of 
either species indiscriminately. 

‘The grass and sedge are largely used in paper-making in 
Northern India, and I will leave the reply to Mr. Thompson's 
enquiries on the subject of the trade to the many Forest Officers 
whose information ix likely to be more up to date than mine 
would be, J. 8, Gameur. 


Sweet Chestnuts in India. 
Tru sweet chestnut, Castanea sutiva, grows well at Dehra Dun 
and on the slopes of the Himalayas above 210 feet, This 
tree is caleiphobous and will not grow ina soil containing more 
than 4 per cent. of lime. Its fruit is sold in the Dehra Dun 
bazaar, and forms an excellent article of food, from which cakes 
and puddings are made. But the fruit produced in India is small, 
being only that of the forest tree and not of the varieties improved 
by cultivation, which are grown in the South of France, Spain, Italy 
and other Mediterranean countries. There would therefore be 
much advantage to India if the better varieties of sweet chestnut 
were imported and grown in suitable localities. In these varieties 
the large size of the fruit is said by Sir W. Thiselton-Dyer to 
depend on selection, only one or two ovules being developed in 
each involucre in the better varieties, the rest being suppressed, 
Such varieties asthe Marion de Lyons and the Gros Merle are 
grown in Kew Gardens and produce fruit, and some years ago a 
sack of good chestnuts were sent to Covent Garden from Gloucester- 
shire and fetched £3, the fruit coming in earlier than imported 
fruit. Mathieu, in Flore Forestidve, says that most of the large 
fruited chestnuts in France are grown by grafting on the common 
stock. In Corsica, meal is ground from the dried fruit and forms 
potlenta, an important article of food used by the peasants. These 
large fruited varieties are very liable to injury from late, frosts, 
and when they were introduced into Alsace, where much chestnut 
coppice is grown for vine-props, the large fruited varieties were 
frozen down annually to the stool. They are very subject to this 
injury at Kew, but could easily be grown in warm places in the 


FOREST DESTRUCTION BY INSECTS IN NORWAY. 191 


west of Eugland and in Ireland. Certainly in warm situations, 
on svil which does not contain too much lime, above 2000 feet 
altitude, in the Himalayas, the climate is sufficiently like that of 
the Sout of France, for the large fruited chestnuts to thrive and 
form a great addition to the food of India. Sir W. Thiselton-Dyer 
has also informed me that there is a diffeulty about keeping the 
frnit, and that in India it will not keep for more than a few 
wecks, but it is kiln-dried in Italy and will then keep indetinitely. 
Kew would certainly arrange to supply the Indian Government 
with plants if application was made. 
W. R. Fisser. 

TIn December 1900, 375 seedling and 50 grafted dwarf chestnut planta, 
ordered by the Secretary of “tate, were received from Messrs, James Veitch 
and Suns. Ld., and planted out in the Chakrata For st Garden and in the 
Malon nursery near Kathian, where mos of them are doing well. A similar 
consignment, it is believed, was sent to Kulu —Hon. Ep, 


ie Forest Destruction by Insects in Norway. 
THE extract under this hending from The Timber Trades 
Journal, which appeared in the March number of this magazine, 
should be widely read by, and regeive the serious consideration of, 
all interested in'the up-keep and well-being of the forests of, India; 
and its application need not be limited to coniferous forests only. 
In the extract in question we read that the great forests in 
Osterdulen and Solar in Norway are suffering from a fearful 
plague of caterpillars, whieh are stripping the pine trees bare, aud 
that already the estimated damage has reached the figure of 
300,000 kroner (over £15,000, whilst the value of the threatened 
areas is estimated at 1,200,000 kroner (over £60,000), The 
attack is considered to he as yet only in its initial stages ! ; 
But the pest—and this is where the lesson should strike home 
to us in India—is well known, its annual life-history has been well 
studied and is understood by the most illiterate of the forest 
hands ; the previous severe atlacks experienced from it are all on 
record, and consequently the districts affected are up in arms as 
a whole and are banding together and devising means whereby the 
young larvm are to he attucked simultaneously in the spring, when 
they reappear after their winter hibernation and endeavour to 
mount the pine treey to continue their depredations. ‘Lhe details 
of the life-history being common knowledge, it is known where 
the caterpillars ave bibervating and when and how they will 
re-appear, The Agricultural Department have been asked for a 
grant of 25,000 kroner (nearly £1700 , which is being employed 
in preliminary enquiries as to how the pest can be hest destroyed. 
I would ask—What would our position be in this country in 
face of a misfortune of this nature ? Such anattuck would probably 
occur on a scule so colossal, owing to the greater vastness of our 
forest charges, ns to make the gravity of the Norway infestation, 
serious as it is, appear insignificant beside it, Even were the 
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attack to last several years (it is considered this Norway one 
will last three unless the cuterpillars can be killed off) it would 
be too late for us to do much more than watch it and thus to 
Jearn by bitter experience the life-history of the pest and perhaps 
how to do better next time. Knowing nothing of the life-history, 
we should have to start at the commencement and study thia 
whilst the destruction in the forests was perhaps running into 
lakhs and crores of rupees. Tn all probability we sould not be 
able to say where (he peat would hibernate. or when and how it 
would reappear in the fullowing year, nor how many life cycles 
we had to expect, to fight in the year. Further, it is more than 
probab'e that we should know nothing xbout any of its parasitic 
or predaceous enemies. We should have to learn all this whilst 
the damage was being done, ‘These are not the mero illusory or 
fanciful statements of the nlarmist. The world has furnished 
numerous instances of such inflietions, ‘This Norway attack but 
udds one more to the lengthening list. ce 

In India our forests were natural virgin ones whgn- th , 
Department started work, and as such consisted of trees of all 
ages nnd, in many instances, of very different epecies. In such 
Nature holds the scales and keeps even the balance of power 
between the trees and the insects which prey upon them. When 
the forester appears he alters all this. He wishes his forests to 
contain valuable species of trees packed as close together on the 
ground as possible. He acvordimgly takes the virgin forest in 
hand, cuts out all dead timber and badly formed and mature trees, 
and encourages the growth of more valuable species. Thus large 
tracts of forest soon approximate to mire nearly even age 
and the growth assumes a more similar charaeter, ‘the valuable ® 
species being encouraged to grow together, where possible, in 
Jarge masses. Further, he forms plantations in which large 
blocks of the trees are naturally of the same age and ofttimes of 
the same species ; he elear ents other areas and gets up even- 
aged coppice, or sows seed wholesale over the tract felled and 
producesan even-aged yonng forest consisting of often but one 
Or two species of tree. 

Tu all such operations the forester is helping the insect pest 
against the tree by aftording it every facility in its growin 
stage of life of (1) finding a urge amount of its favourite food 
material ready to hand ; (2) enabiing it to move easily and quickly 
about over this, since the tree next to the one upon which it is 
feeding is of the same species. The insect has not, therefore, to 
undertake perilous journeys, during which it is at the merey of 
birds and predaceous insect foes, to search for a fresh host, Given 
one or two dry sensons, which will be favourable to the insevt, 
and enormous plagues of it appear, following an ordinary law of 
Nature. That the Department in India will in the future have 
to meet such plagues and fight them is as absolutely certain aa 
the fuct that there are such laws to be obeyed, and I ask again— 
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Whatshall we be capahle of doing? It will be of little us6 going 
to Europe or America for parallel cases, The life-histories of our 
pests in India, or what is known of some, show that they differ 
from those of closely-allied European or American confréres, and 
what therefore may be a good remedy there will probably be 
useless in India and may even do mach harm. 


To the thoughtful there can be tittle doubt that the present 
is the time to work out the life-histories of our forest insects, any 
and every one met with, for we know uot which is to prove the pest 
of the future. ‘This work should move hand in hand with the 
amelioration of the forests—amelioration, that is, from the forester’s 
and commercial point of view, and which has become essential 
owing to the necessities of the growing population of the world, 
which demands and will have a high outturn per acre of the crop 
growing upon it, 1b is therefore necessary that we should be in 
& position to fight the insets which dispute with us the possession 
of ong crop. in Europe every Forest Officer has an acquaintance 
‘With tie insect pests he may have to fight. ‘The knowledge is as 
essential to him as his sylvicultural knowledge, for large sums of * 
money may depend upon his possessing it and being able to apply 
it promptly. 

I do not mean by this that all European Forest Officers are 
Entomologists. They are not so’any more than they are wood- 
cutters because they know how to fell a tree, clerks because they 
understand how to keep accounts, or learned pleaders becanse 
they may have to conduct eases in court. Hut they have a 
working knowledge of the chief insect pests whose attacks are 

_ to be feared, 


Unfortunately in this country such knowledge is not at present 
available for general information, for it has yet to be culled from 
Nature’s handbook, but I wonld point out that in such a vast 
continent as India every Forest Officer shonid help in these 
observations and endeavour to learn something about the insect 
life of his own forests. We shall thus arrive more quickly at the 
knowledge of which are and which are not the insects most to he 
feared in particular forests. That the day will surely come to 
some, whether in charge of « circle, a division, a range, or a beat, 
when such knowledge may be the means of saving, hy their being 
able to take immediate action (this means everything in snch 
attacks), large areas of the valuable forests entrusted to their charge, 
is only too probable, Our endeavour in India should therefore 
be to get ready by studying the life-histories of the insects we 
meet, This is the first step. {6 is useless talking about the 
possibility of remedial measures until we know what our enemies’ 
tactics are and where they are to be found at the different seasons, 


Typran Museum, } 


March Lith, 1903. E. P. Stessinc. 
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The Harcourt Working-plan. 

AuL readers of the Jndian Forester who are interested in 
the intricate problems presented by the treatment of high 
forest in this country, must he grateful to Mr. Gleadow for 
occasionally letting in gleams of French sunlight on the darknesa 
which surrounds us. Ona former occasion we benefited by a 
highly interesting, thongh somewhat barren, discnssion on “ Pro- 
portionate Fellings,” and in the March number of this year Mr. 
Gleadow presents to us another method of ascertaining the 
possibility in high forest. However, the chief interest of the 
article entitled “The Harcourt Working-plan” lies in Mr. 
Gleadow’s footnote rather than in the article itself, The note is 
rich with suggestion, yet commits the translator to nothing, and 
the queation at once arises—Which part of the working-plan docw 
he consider to be “not without its bearing on the treatment 
of high forest in general?” Presuming thut we are dealing 
with a forest which is already high forest, it would appear. that 
the method of caleulating the possibility and exeeuting- the 
fellings in the high forest, is alone of interest. The latter bears a 
strong resemblance to the preseriptions for the improvement 
fellings which are being carried out in many sal forests, while 
the former is remartable for being the very opposite of the 
method formerly advocated by Mr. Gleadow under the title of 
“ Proportionate Fellings.” One of the advantages of that method 
was that it obviated all necessity for any “clawings and scratch- 
ings,” but now we are invited to measure every tree over 24 
inches girth hefore felling. This is certainly a new idea 
as regards the treatment of Indian forests, and it is likely 
to remain so; but intrinsically it seems a notion of great 
antiquity, for it must have been obvious to the first man who 
ever proposed to make fellings which shonld keep the volume 
of timber on the ground a constant qnantity, that the besb way to 
do it is to nscertai accurately what you have got to start with, 
The difficnlty as usual is to do it, except over a very small area, 


Bawraicn, 7th March 1903. F. F. RK, Cuannea. 


Manual of Indian Timbers, 
Tue long expected revised edition of Mr. Gamble’s Mannal of 
Tudian Timters, available for sale is valued 188, per volume. It 
means Rs.13-8-0, exclusive of postage, etc. 

It is hardly necessary to point out that every native forest 
officer will wish to possess such a valuable hook, but the price is 
prohibitive considering the emoluments of the native forest 
officers of the Madras Presidency, oy 

I would respectfully suggest that Government will be 
pleased to arrange to have it sold at a reduced rate to forest 
officers whose salary is Rs. 200 per mensem or Jess, as was done 
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in the ease of some publications, such as Board’s Standing Orders, 
‘Treatise on Family Medicine, ete. 
Souru Canara, 3rd January 1903, S. Kusiuswamy CHeTrizr. 


Forest Administration in the N.-W. Frontier Province 
during 1901-02. 


Tae forests of the Frontier Province are comprised in the 
former Hazara Division of the Punjab, and the Administration 
Report for the year contains little which culls for especial notice 
in these columns. Mr. A. V. Monro, Deputy Conservator of Forests, 
is in charge of the forests, and the exact procedure in connection 
with the forest admimstration of the Province has not yet, been 
settled. There are roughly 234 square miles of reserved forest 
and 131 square miles of protected forest in charge of the 
Department, no alterations of any importance having taken place 
during the year. 

Arrangements have heen made to commence a detailed survey 
of the forests on the 4-inch scale in place of the mere boundary 
survey originally proposed, and this is undoubtedly a wise step, 
which will be of grent value in connection with the future 
working of the forests. 

No progress is heing made at present with the preparation 
of working-plans, owing mainly to the fact that at present the 
supply of forest produce greatly exceeds the demand, A working- 
plan does exist for the Upper Kagan forests, and with regard to 
various other forests enumeration surveys have been made and 
statistics compiled in preparation for the time when, owing to 
increase in the demand, it will become advisable to place the 
other areas under a systematic plan. 

Forest offences were fairly frequent: thirty cases were pro- 
reeuted and 455 compounded during the year ; the most common 
offence was illicit grazing, which would appear to require to be 
more severely dealt with in future years, 

Fire overran only 3538 acres of fire-protected forest, while 
42.295 acres were successfully protected, the cost of the protective 
measures amounting to Rs.763, all of which was spent on the 
einployment of fire gnards, 

Measures for the improvement of forest growth consisted 
mainly of sowing, transplanting and tending of seedlings. Much 
attention was given to felling and girdling pines over deodar, 
15,000 acres of forest being systematically gone over for this 
purpose, It is still a matter of opinion whether this really does 
much good, and whether deodar if left alone will not succeed in 
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struggling up through the not very dense cover given by blne 
pine. 


Most of the major produce was removed by Selection 
fellings, but an attempt was made in the Khanpur forest to 


introduce the system of coppicing instead of restricting the 
removalg to dry wood, 


The financial results of the year's working are not very 
satisfactory. A deficit of Rs.8325 on a tota! expenditure of 
Rs.46,00 calls for rigid economy in the management of the 
forests, until an increased demand justifies the incurring of a larger 
expenditure on works of improvement. 


Forest Administration Report of Burma for the year 1901-02, 


In their modern form Forest Administration Reports, which are 
cut down to bare statements of progress in matters of routine, do 
not offer such interesting material for reading as formerly. 

The report on forest administration in Burma during the 
past year shows, however, that in spite of (from a revenue point of 
view) an exceptionally bad year, steady and strenuous advances 
were made in this young and promising province, which already 
contributes more than half of the surplus forest revenue of the 
whole of India, although customarily spoken of as hopelessly back- 


ward and slack compare? with some of the * model” provinces of 
Northern India. 


The constitution of the natural wealth of the country into 
permanent forest estates is a work which witl not be completed 
for a long time, owmg to the vast aieas to deal with, and the 
necessarily gradnal development of the country. During the year 
under report nearly a thousand square miles of forest wero added 


to the reserved forests, making a total of 18,606 square miles 
altogether, 


The hitches which occurred in the settlement of some of the 
new reserves may very well be accounted for, we think, by the 
fatally frequent transfers of Divisional Officers. No Forest Officer 
who has spent three or four years continuously in one division, 
and hag pushed forward the preliminary work connected with 
the selection of new tracts for reservation and for their settlement, 
ean be #9 devoid of any personal interest in the matter as to 
occasion the miscarriage of the settlement. 


Demarcation and survey operations were carried ont 
conformably with the extension of the areus under reservation 
and the practical requirements of the working of the forests. In 
the older part of the province new detailed surveys of nearly 
100 square miles of reserves were made, and in Upper Burma the 


Forest Survey Department mapped about 875 square miles of 
reserved forest. 
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As regards working-plans, very little progress was made, 
except in the Pyinmana and Shwegyin divisions, The insuffi- 
ciency of the number of qualified officers, and the constant 
changes that consequently take place, have seriously interfered 
with this work. Provided that a sufficient staff of officers is avail- 
able, the Government has now drawn up a five years! programme, 
providing for eight working-plans parties, two in each circle, 
Good results shonld follow from this plan so long as the under- 
manning of the staff does not render it impracticable. 


The results of fire-protection showed some improvement, 
though there is still a good deal to be desired in this respect, 


In Burma the difficulties and hardships connected with fire- 
protection are considerably greater than in other provinces, but 
the results, even when every allowance has been made for this 
Condition of things, cannot be considered as satisfactory. 


We believe that Sir Frederick Fryer has hit the right nail 
on the head in attributing the backwardness of Burma in the 
matter of fire conservancy to want of sufficient personal super- 
vision by superior officers. 


In this connection a paragraph in the Annual Report of the 
Southern Circle, Upper Burma, is significant, It is there stated 
that a Deputy Conservator of considerable experience openly 
declares that fire-protection in teak forests is a mistake, and 
proposes to periodically fire his forests for several years in 
snecession ! The observations on which this revolutionary doctrine 
is based are true enough, but it is hardly possible to believe that 
the temporary retardation of natural reproduction, which often 
results from fire-protection, is not more than compensated for by 
the advantages obtained by the exclusion of fire from the forests, 
not only for the soil and vegetation generally, but also for the 
young teak growth itself. 


Under the heading of natural reproduction some interesting 
information is given with regard to experiments which are being 
carried out in parts of Bhamo and Katha, where natural repro- 
duction offers serious difficulties, 


In Bhamo the simple expedients of fire-protection and cutting 
back, and in Katha tle eqnaily simple operation of raising the 
cover and clearing the ground under old teak seed-bearers, have 
been resorted to. 


In Pyinmana the Conservator reports that the Divisional 
Officer absolutely refuses to extend teak plantations in spite o 
all orders and working-plans which prescribe them. 7 
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The planting of teak ftaungyaa requires to be done with 
discretion, and only in places suitable for it, but for the last thirty 
years the greatest success has attended the extension of teak 
taungyas in Burma, and the Lieutenant-Governor's regret that 
the present generation of Forest Officers in parts of the province 
gre disinclined to make any advance in this important work is 
easily understood. 


A single paragraph in the report disposes of the forest 
garden and plantations at Maymyo. Farther details of this 
interesting work would be worth recording, and it is hoped that 
now that the ground is to be systematically planted, more 
information will in future be given with regard to the measureg 
taken for stocking the plantations and the success that they 
obtain. 

The year under report was a bad one for floating, and th 
quantity of timber extracted was comparatively small in conse- 
quence. 


Over three million cnbic feet of teak were extracted 
departmentally, and over 5} million feet by lessees and pur- 
chasers. 


Including free grants, fhe outturn of the year was 8} 
million cubic feet, and fourteen million cubic feet of other kinds 
of timber, The average price realized at Government sales of 
teak during the year was Rs.61 per ton, and the average price 
per ton of teak timber exported from the country was nearly 
Ns.86. 


Under the heading of minor produce it is stated that the 
forests of Ficus elustica in unadministered tracts in the extreme 
north of the province are being rapidly devastated, and that no 
effective measures can be taken to protect them. ‘The revenue 
from rubber is 83 per cent, less than it was last year, and that 
again was 60 per cent. less than that of the year before. 


The financial results of the year's working show Rs.59,51,334 
and Rs.23,20,311 as the receipts and charges respectively. 


The surplus is therefore Rs.31,31,024, or 53 per cent. of the 
gross revenue, 


The surplus for the previous year was over 504 lakhs, and 
the decrease in revenue is explained by an abnormally bad 
floating season, resulting in a decrease of over 5 lakhs to the 
revenue derived from departmental workings, and of nearly 
11 lakhs to revenue paid by lessees, 


We are glad to notice in conclusion that the constant ttouble 
eaused by the collection of botanical specimens and economia 
products has heen officially recognised, and that it is proposed to 
detail a special officer for this work. This is certainly a step in 
the right direction. 
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V--SHIKAR AND TRAVEL. 


The Indian Pheasants and thoir Allies. 

By F. Finy, B.A,, F. . 

(Continued from page 122.) 
Caarizr VI. 


PARTRIDGES. 


Witt the fire-back discussed in the last chapter the series of 
pheasants comes to an end, and we enter on the consideration of 
the various partridges. These are, as was said in the Introduction, 
short-tailed birds, usually much smaller than pheasants, They 
fall into several very natural generic groups, some containing only 
one Indian species each. ‘There is some difficulty for the beginner 
in making them out, for the males are generaily plain and much 
like the females, and do not present those striking characteristics 
which make the various cock pheasants referable to their proper 
genera at once. But with a little trouble partridges are not more 
difficult to correctly identify than are hen pheasants. 


Taking as partridges all the short-tailed game birds with a 
wing over five inches long — under that size they rank as quails—we 
find that they may again he subdivided, as were the phensants, by 
the length of tail. All partridges have rather short tails, but in 
some the tail is very short and not a very noticeable feature, 


Among the longer-tailed partridges, in which the tail is more 
than half the length of the closed wing, we find the Ramchukors 
or Snow-cocks, the Snow-partridge, the Bamboo-partridge, the 
Spur-fowls, the Chukor, the Tibetan partridge, and the Francoling. 
OF these :— 


The Ramchukors (two species) are easily distingnished hy 
their great size, heing a foot-and-a-half long, and bulkier than an 
ordinary fowl. No other partridge exceeds fifteen inches, 


The Snow-partridge is at once recognisable by having the 
front of the shanks feathered halt-way down, the only other Indian 
game bird with this peculiarity being the very easily distinguish- 
able Monauls, 


The Bamboo-partridge has a particularly long tail, only 
about an inch shorter than the wing. [By some slip or other I 
said in the Introduction that this partridge’s tail was longer than 
the wing; but this is of course not the case.] 

‘The Spur-fowla (three species) have equally long tails, but 
their eyes are surrounded hy a bare skin, unlike those of the 
Bamboo-partridges. 


The Chukor is easily recognisable by its plain drab upper 
surface, 
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The Tibetan purtridge by the black patch in the middle of 
its breast. 


The Francolins ‘five species) include all the other medium- 
tailed partridges, They may be known by having no striking 
points, so to speaks no particular length of tail, wo bare skin 
yound the eye or feathering on the shanks; their backs are never 
plain drab, nor have they a conspicuous black patch on the breast. 


To the section of partridges with very short tails belong the 
hill partridges, the Green-legged partridge, the Red Wood- 
partridge, the Crested partridge and the Seesee, distinguished 
as follows :— 

The Hill partridges (cix species) by their remarkably long 
nails. 

The Green-legged partridge by a peculiar patch of white 
downy feathers under the wing, just behind the armpit. 

The Red Wood-partridge by being mostly of a chestnut 
colour. 

The Crested partridge by the mule being dark blue and the . 
female green. 

The Seesee by its sandy colony and pate yellow legs. 

In the present chapter | propose to deal briefly with the Alpine 
Ramchukors and Snow-partridge, the Chukor, and the desert- 
haunting Seesee. These rarely go into cover, and so do not really 
concern Forest Officers in the ordinary way. But for the sake of 
completeness it is as well to include them ; besides, some of my 
readers may go shooting in their treeless haunts when on leave, and 
then make their acquaintance. 

The Ramchukors or Snow-cocks are very large grey birds, 
living on the mountains above the forest-level, and feeding on 
grass chiefly—there is not much else to eat where they are found. 
Two species are found with us, The cocks and hens are alike in 
plumage, but the former alone are spurred. 


The Himatayan Ramcuvxor. 
. Tetvaogallus himalayensis, Blanford, Faun. Brit. Ind., 
Birds, Vol. 1V, p. 143. 

Native names:—Kullu, Jiupu, Baera, in Western Nepaul ; 
Huinwal in Kumaun; Jermonal, in the hills north of Mussoorie ; 
Leepin, Kulu; Galownd in Chamba; Gourkagu or Kubuk, in 
Kashmir; Kabk-i-dara in Afghanistan. The name Ramchukor 
is, I believe, used in Gilgit, It is certainly the best one for these 
pirds, which are really gigantic relatives of the Chukor’. The 
‘European names of Snow-cock and Snow-pheasant are unmeaning, 
as the bird is obviously a big partridge, not a pheasant or jungle- 
fowl. 


& 
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The general colour of this bird ix grizzled grey with some 
chestnut markings; the throat is white with a chestnut border 
and the breast white with some black bars, the pinion quills ara 
white with broad biaek tips. ‘The bill a horn colour, the feet 
orange, and the eyes dark, with a patch of bare yellow skin 
behind them. The hen is easily distinguishable from the cock 
by her much smaller size; she is aliout two iuches under two 
feet long, while he exceeds that length by about two inches. 
Young birds show some brown mottling on the forebead which 
ix not present in old ones. 


‘This noble partridge is found from Afghanistan and Central 
Asia all along the Himalayas as far Kuimaon. According to season 
it iy found at from 18,000 to 7000 feet elevation, keeping usaally 
in flocks, which frequent open rocky ground. It breeds bigh 
up, from May to July, usually laying five eggs, drab with reddish 
brown spots, aud reaching nearly three inches in length, ‘The 
golden eagle appears to spend a good den] of its time in trying to 
catch these birds, without very much success; for they are very 
wideawake, and the human hunter tinds a rifle the best weapon 
with which to come to terms with them, And then when they 
are brought to bag they are not good eating according (o 
European tastes, although natives are glad enough to get them. 
‘The call of this bird is a whistle, which it keeps uttering all the 
while it flies. 


Tas Tisetan Ramcnoxkor. 


Tetraogallus tiktanus, Blanford, Vaun, Brit, Ind., Birds, 
Vol IV, page lt. 


Native uvames :—Truk-pa, Bhotias in Sikkim, 


This bird bears a general resemblance to the last, but is 
considerably smaller; it bas no chestnat about the neck, and 
the breast is devoid of black markings, hut crossed by a broad 
grey band, The most striking differences, however, are thut the 
underparts are streaked with black and white instead of being 
grey, and that the pinion guills are brown with white tips. ‘The 
cock and hen do not difler much in size iu this species, and even 
the former is smaller than the hen of the Himalayan bird, ‘The 
cock’s bill and legs are red, and there isa red skin round the 
dark eyes, ‘The hens bill, however, is ofa greenish colour, though 
she appears not to differ otherwise in colour, Young birds, 
however, have only the throwt white, the breast being yrizaled 
with dark-grey and buff. 

This species is properly a Tibetan bird, but in our territory 
it bas*been found in Ladak, Spiti, Kumaun and Sikkim, always 
atavery high elevation, being an even more alpine bird than 
the last. All that is known about its breeding is that its egy is 
like that of the Himalayan species, but swaller, I appears 
to bea much better bird for the table, 


+ 
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Tue Sxow-pantripGe. 


Lerwa wivicola, ilonford, Faun, Brit. Ind., Birds, Vol. IV, 
page 145. ‘ 


Native names:—Lerwa, Bhutin; Junguria, Kamaung 
Quoirmonal, Garhwal ; Goluhi, Bhair, Tor Titar, Bashanr, ete.s 
Barf ka Titar, Kulu ; Biju Chamba. 


This is arauch smaller bird than the Ramehukors, and in 
appearance and habits much recalls a Plarmigan, The eock and 
hen are alike in plumage, but the former is distinguished by 
possessing spurs. 


The head, neck and upper plumage generally are closely 
barred with black and white, the latter colour ranning into 
buff in places; the under paris are mostly of a dark chestnut. 
This rich plumage is well xet off hy the red benk and legs. ‘The 
eyes are dark. Young birds are less distinctly barred und are 
mottled with black helow. ‘The length is about fifteen inches, 
with a wing of nenrly cight, tail four-and-a-half, bill nearly one, 
and shank half an ineh longer. 


‘The Snow-partridge inhabits the Himalayas from Kashmir to 
Sikkim, and extends to Moupin and Western China, It ia 
locally distributed with us, and is usually found at very high 
elevations, close up to the snow, among stones and stunted herbage, 
Tts usual elevation is about 11,000 feet, though in winter it may 
come down as low as 7000. [t goes in pairs in the breeding 
season, and its chicks have been found late in June. Later on it 
is found in coveys, and aftords excellent sport; it is also remarkably 
good to eat. But as it is commonly found on the same ground 
as Kurrhel and Tahr, it is usually neglected by sportsmen for the 
nobler game. 


Tae Tieeran Parreipce. 

Perdiw hodgsonic. Blanford, Faun. Brit Ind., Birds, Vol. 
IV, page 142, 

Native names :—Sakpha, Tibetan. 

‘This partridge bears a strong resemblance to the common 
partridge at home, and is indeed nearly related to it: the cock 
and hen are alike, and neither of them possesses spurs. The 
plumage is an intricate mixtare of buff, black and chestnut, with 
the throat, white and neck chestnut; the underparts are barred 
with black, which co'our forms a patch in the centre, and there 
isa black ‘pate on each cheek; the bill and legs are of a dirty 
green, and there is some reddish skin round the eye. 


This bird is about a foot long, with a wing of six inches, 


The species is properly speaking a native of Tibet, butit has 
abrayed into our territories, one having beeu got by Mr, Wilsou 
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in the Bhagirathi valley, when shooting chnkor in the autumn 
of 184]. it appears to bea bird of very high elevutions. Its 
eggs have heen taken in Tibet in July; they were ten in num- 
ber, and of a pale drab tint without spots, 


Tue Caron, 
Caceabis chueay, Blanford, Faun. Brit. Ind., Birds, Vol. IV, 
p. 131, 
Native names:—Chukar, Hind; Kabk, Py Kau-kau, 
Kashinir; Chute, Chamba, 


The chnkor is one of the group of red-legged partridges 
to which the well-known “French partridge” (Caceabia rupa) 
belongs, and much resembles that bird. The cock and hen are 
alike in plumage, but the former may be distinguished by 
having a knob or blunt spur on each leg. 


‘The plumage above and on the breast is of a plain grey 
withontany markings, with a Linge of reddish in places and some- 
times verging on olive brown ; the throat is white or buff, surround- 
ed by a black band, The lower purts below the hreast are buff, 
and the flanks very beautifully handed vertically with grey, buff, 
black and chestnut. ‘The bill, legs and eyelids are red, and the 
eyes themselves dark or orange. 


The cock, which is a little larger then the hen, is about 
fifteen inches long, with the wing six inches and-a-half, tail just 
over four, shank uearly two, and bill just over one, 


The chukor has a very wide range, from Greece to China. It 
is a lover of open hilly ground, and with us is found on the 
Himalayas, in the hilly parts of the Punjab and in the higher 
hills of Sind west of the Indus, According to the country it 
inhabits, it is found from the sea-level up to 12,000 feet, and in 
Tibet even to 16,000, Himalayan birds are darker and browner in 
in tint, but in Ladak,the Western Punjab, and Sind—in dry open 
tracts, in fact—are paler and greyer. The birds haunt open hill- 
sides among grass and scattered bushes, but may also be found in 
more or less wooded country and in cultivation. In winter they 
go in coveys or even flocks, bnt in the breeding season in pairs. 
‘The said season is from April to August, varying according to the 
elevation; for hirds at high levels of course breed later, The 
eges aro up ton dozen, eream-colour with brown or lilac spots, 
The chukor is a noisy bird, and its two syllabled note has given 
origin to its name, It isa fairly good sporting bird, but not so 
good fo eat as some other partridges. The ancient Greeks, judging 
from a passage in Xenophon, appear to have been in the hubit of 
riding it down, a sport which is still practised in Yarkand. Chasing 
partridges to kill them with a whip does not sound very sports: 
manlike, but the awful ground over which the flying covey is 
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pursued requires the sure-foated Yarkand pony to negotiate it 
properly, anit thus introduces a pleasing element of uncertainty 
which redeems the sport from the imputation of poaching. 


The ebukor is a good bird for introdnetion abroad where 
partridgee mre required, a its adaptable constitution makes it 
bear captivity well. It'was tried in New Zealand, and bade fair 
to sneeeed, but the birds were not sufficiently protected, and were 
all shob off almost at once, It would hardly be worth while to 
turn it ont in England, as we have already the very similar rede 
legge d partridge there, Indeed, Thave heen asked whether the 
two were not identieal. But the red-leg or * Frenchman” at 
home is a hrown-backed bird, not greyish, and has a number of 
black epots bordering the hlack necklace outsile, and thus is easily 
distinguishable from the chukor. 


Tre Seeses. 


Ammoperdia bonkami, Blanford, Faun. Brit. Ind., Birds, 
Vol. IV, p. 133, 


Native names :—Sis?, Punjab and Sind; 7vhu, P. 


This is a short-tailed tittle desert partridge, with plumage 
heantifnlly adapted to conceal it in its natural haunts. ‘The cock 
and hen differ somewhat in eolonr, but neither has any spurs. 


The cock is of a grizzled sandy hue ahove, with a grey head 
and fore-neck, and the under parts below this pinky buff." There 
ia n black streak along each side of the head with a white one 
under it, and the flanks streaked with black and chestnut. 


‘The hen has no black and white markings on the head nor 
chestnut on the flanks; the lower plumage is barred with brown 
and buff. 


The hill is orange, the eyes yellow or brown, and the legs 
yellow, The cock, which is rather larger than the hen, is ten 
inches long, with a wing of five-and-a-half, ‘The Seesee inhabits 
hilly deserts, avoiding cover, though it may he found on grassy 
slopes. In India it inhabits the Salt Range and Khariar Hills in 
the Panjab, Hnzara, and all the Sind and Punjab ranges west of 
the Indus. [t is also found in Baluchistan, Afghanistan and 
Persia ; and has been reported from Aden. 

It has a soft clear double note, reealling its name; and is not 
usually gregarious, though small coveys may be found in winter. 

The breeding season is from April to June, and as with the 
chakor, the eggs may be as many as twelve in number, bit they 
are ereamy-white in colour without any spots. Asan article of 
food the Seesee varies somewhat; it is not much of a runner, and 
when it wants to conceal itself has ouly to sit still, its plumage 
being its best enfeguard against detection hy its enemies, 


Analysis of Soils in Sal Forests. 


Analysis of Sampler of Svils from the Dkoikot (Sal) Forest 
in the Dekva Dun District. 


ee 
Sample Ni Total | eple poaplerie! Calon 
suple No, nitiagen, Puapberielpboaphoric) ete, 
Sample 1, Surface soiifroman| 0043} 0026] 0103 | 0187 
open glade surrounded by 
seed-buuring wil trees, but 
without any reproduction. 
Sample 2, Surface soil from} 0101) 0028] one | 0-298 
uw similar loculity, but with 
young growth of medium 
quality. 
Sample 3, Surface soilfrom | 0152 | 0018 | Oras | G85 
under a very thick growth 
of young sul trees about 
2548. high. 


Dr. Leather, who made the analysis in 1897, remarks that the 
soil from sample 3 is the richest and No, 1 the poorest in plant 
food, which probably explains the absence of reproduction in the 


latter, 


The Insect World in an Indian Forest and how to Study It. 
. By FE. P. Sressina, F.L.S., FES. : 
Continued from page 186. : 
Parr VIL 
. Tae Oaver DIPTERA, 
Tue Diptera comprise the two-winged flies, including also 
the fleas, which are wingless, and the parasitic wingless insects 
such as the sheep ticks. The exceptions to the general two-winged 


. rule inthis Order are very few, although there are some 46,000 
species known and an enormous number still unknown. 


i 
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The Order has never beena popular one either arnonget entomo- 
logists or with the general public. The seavenger-like habits of 
some and the annoyance caused by others have rendered the insects 
unpopular and caused their study to be neglected, nevertheless they 
may perhaps be classed as actually the highest insects physiclogi- 
cally, for in them the processes of a complete life-history are carried 

‘on with the greatest rapidity. A maggot hatching from the egg 
is able to grow with such rapidity that the work of its life in this 
respect is completed in a few Ways; then forming an impene- 
trable skin it dissolves itself almost completely ; it then solidifies to 
a sort of jelly, and in a few days reconstructs itself as ambeing of 
totally different appearance and habits, 

‘The wings of flies are usually transparent and never very large; 
they have a small piece attached ta their lower inner angle called 
the ‘alnla’; behind the wings there is situated a pair of siall erect 
capitate bodies called the halteres, which are often concealed under 
membranous hoods and are used for balancing purposes, ‘There ig 
no distinct prothorax present, the thorax being an imtnovable 
mass, The head is very mobile and is connected with the thorax 
by aalender concealed neck. A lurge part of the head is occupied 
“hy the big compound eyes, which are usually larger in the male 
thau in the female, The entenne vary 1 structure, and are of 
importance as we shall see, the classification of the Order heing 
based upon them. In some a long jointed antenna which may be 
wharled is present. ‘The majority of flies have, however, an 
antenna peculiar to the Order, consisting of three segments, the 
outer one of which is of diverse form and bears upun its front a fine 
projecting bristle, frequently feathered and aften distinctly divided 
into two or more joints. This form of antenna is found in the 
series Aschiou and Schizophoru and ia present in the commen 
houre fly. In the Order generally the two basal joints of the 
antenne are called the ‘seape;’ the part heyond this is called the 
‘ flagellum,’ an appendage of the flageiiam beiug termed the ‘arista’ 
if bristle-like, or if thicker the ‘style.’ The mouth parts are formed 
for suction and consist of a sucking tube of varying form which 
sometimes ends in a flat pad as seen in the common house fly. 
The legs are long and slender aud terminate in claws with one or 
‘more pads between them, which are covered with u sticky fluid 
which enables the insect to walk on glass surfaces, ete. The abdo- 
men is conical and usually sessile. The larve are invariably 

~ maggots, 7c. they are legless. Some, however, still possess « hard 
chitinised head furnished with eyes, antenme and mouth parts, 
In others the head is not well marked, eyes are absent, antenne 
absent und mouth parts represented bya pair of darkly ealoured 
ebitinous hooks. On account of the presence of such weak imouth 
parts the grub feeds upon decaying filth and refuse and other soft 
Imatters. ‘ 

In those Diptera whose larye Lave well developed heads the 
pupe are like those of the Lepidoptera, the appendages lying close 
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to the holy; in those with ‘headless’ grubs the pups remain 
within the Jsst hardened larval skin, and the pupa is then called 
‘conrctate.’ In these latter no appendages whatsoever are to he 
scen on the outside, the chrysalis being generally blunt ovate in 
form. 

The Diptera are divided according to the nature of the 
antennm present into five great series, a few families of each of 
whieh will be considered below. Although members of the Order 
have not. as yet heen reported as committing much damage in Indian 
forests, is not unlikely that we shall find, as our knowledge in- 
creases, Mat the gali-making ones are of considerable importance. 
It may be mentioned here that the teak trees in the Melghat forest 
in Berar are badly attacked by a dipterons gall-making fly. Under 
its attack the branches swell np into ronnded Inmps, which 
sometimes completely encircle them, and these are at times 
so numerous as to distort the branch with irregularly-shaped 
swellings for some inches up, the galls often coalescing. It 
would appear that when the gall completely encircles a branch or 
Jending shoot of a young sapling the portion above it dies. The 
writer bred ont two of these flies from galls at the end of July - 
in the Melghat, but unfortunately they got injured in transit 
home and their identification was impossible. Teak in Madras, 
especially young plants, wonld appear to be affected ina similar 
way, but the writer has not been able to procure any mature 
specimens of the insect in spite of several attempts which the 
Conservator of Forests in Mysore has kindly made to obtain them 
for him. There can be little doubt that the pest is capable of 
committing considerable havoc. r 

The habit of blood-sucking from vertebrates is, among 
insects, of course confined to those with a suctorial month, and 
is exhibited by various Jiptera, It is however indulged in by 
but a small number of species, and these do not belong to any 
special division of the Order. The habit is as a rule confined 
to the female sex, and a large proportion of the species with this 
propensity have aquatic larvee. 


Series 1,—OnTHORRAPHA NEMOCERA, 

Antenne consist of more than six segments and are not 
terminated by an arista, Palpi slender and flexible, four or Bye= 
jointed. 

Famity Cecipomyin® (Gan Fiies), 

An extensive family of very minute and fragile flies, the 
wings* of which are provided ‘with only a few nervures; the 
anteune are rather long and are furnished with whorls of hair 
upon them. In some species the antenna are beautiful objects 
when seen under a magnifying gass. The larve are of import- 
ance as their habits are very diverse. They are short maggots, 
narrowed at either extremity, with a «mall head and 13 
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segments. The majority live in plants and form galls or produce 
deformations of the leaves, stems, flowers, buds and roota in 
many ways, Others live under bark, whilst others are predaceous, 
feeding upon Aphiva or Acari or even other Cecidomyiide 
The larva of an India species (Cecidomya oryee) have proved 
very dangerous to rice, feeding in the stalk and killing off the 
plant. The insect known as the Hessian tly, Cecidomyia. 
destructor, of Evrope and America, is freqnently excessively in- 
juvious to crops of cereals, committing at times the ‘most 
serious depredations. 
. 


Famity Coticina (Mosquitors, Gas’. * 


Slender insects with very long legs, the antenne: being provided 
with whorls of hair or plumes on them, generally very long and 
dense in the male, The head is furnished with a long project- 
ing proboscia. The larvm live in stagnant water, They have 
a largely developed head and thorax, and so can be distinguished 
form other dipterous Jarve. The pupe also live in water and 
move about in it. 


Much has recently been written on the genera dnophelea 
and Culem, and it has been practically proved that species of the 
former can induce. malarial fever in man. The larvae Jive in 
water, floating fiat upon the surface. The perfect insect is the 
well-known mosquito, ‘The life-history is as follows* :— 


The eggs ara deposited on the surface of the water, where 
they float in raft-like masses. They hatch in a very short 
time, generally—in warm climates—within 24 hours, giving 
rise to emall wriggling worm-like creatures, which feed either 
on minute water plants or on deeaying organic matter. They 
breathe air, and mast repeatedly come to the surface for that 
purpose. Their mouths are provided witha pair of brush-like 
organs which they keepin rapid motion, producing a miniature 
vortex which draws floating particles within reach of their jaws. 
After a period varying from 7 to. 15 days, during which time they 
undergo sume four or five moults they assume the pupal stage, 
when their form is again changed. ‘They now appear something 
like minute tadpoles or—still more—like animated commas, with 
a globular anterior portion and a thin-cnrved tail. They 
take no food. in this stage, but are very active, progressing 
through the water with a wriggling motion. Their breathing 
organs are now transferred to the front of their bodies and appear 
as small ear-like structures, and the insect rests in a more or 
Jess erect position, head apwaids. In abont three days’ time the, 
skin of the back. splits and the mature mosquita emerges, 
resting upon the empty skin of the pupa, as upon a raft, until 
ils winge are firm and dry, when it flies off. 


* Vide Royal Botanie Gardens, Ceylon, Cire, Ser. I, No. 25," i 
and Malaria,” #, E, Green. s ie st ie ce 
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The differences between Culec and Anopheles 


bas 


are well 


marked and may be shown as follows :— 


Culex. 

Epgs: agglutinated into raft-like 
misses on the sutface of the water. 
Fach egy p'aced vertically. 


Larva: with long breathing tube 
at end of body. fioats head down- 
wards. 


Adult tect: with palpi much 
shorter than proboscis, Wings 
usualy clear and colourless Beate 


with body parallel with support. 


Anopheles, 


Eggs: separate, floating horizon= 
tally on surface of water, 


Larva : without 
ing tube, Floats 


Adult insect: with palpi as lony 
as proboscis, Wings usvally spotted 
or clouded. Tilts the body at an 
angle to the support. 


‘Thus by observing the position of rest taken up by the perfect 
insect. on alighting upon one’s hand one will be able to deter- 
mine in most instances as to whether the insect is an Anopheles 
or not, The organism responsible for malarial fever ig an animal 
organism named Hemameba. It ia small and unicellular, and 
is found in the blood of a patient suffering from malarinl fever, 
Tf left undisturbed the disease will be confined to this one man. 
Tf the latter is bitten by a certain kind of mosquito of the genus 
Anopheles, the mosquito takes in with the blood some of the 
Homaneba, These now undergo a true sexual cycle and the g 
and parasites collect in the glands at the base of the proboscis 
of the mosquito. Should this latter then bite another person 
the parasites are injected into his blood and thus go through their 
asexual cycle in hit and induce an attack of malarial fever in 
him. It ‘thus becomes obvious that persons snffering from 
malarial fever should be carefully protected from the Anupheles 
mosquito hy means of mosquito curtains, ete, or they themselves 
become a centre from which others are infected, 


FaMicy SIMCLIOg (Sanp Fins). 


Small fat flies with humped back, rather short legs and 
broad wings, with short straigit antennw destitute of seta ; 
probosvis not projecting. 


There is only one genus, Sinuliun, of this family, but it is 
very widely spread and will probably prave ta ha nearly cosmapoli- 
tan, Some of the species are notorions for their blood sucking 
habits and in certain seasons, multiplying to an enormous extent, 
alight on cattle in thousands and induce a disease that produces 
deathein a few honts, Simuldun columbuezense hns occasioned 
great losses in this way near the Danube. In India the Jamily 
is represented by the well-known poté fly (Simuliua indicum) 
of the North-west Himalayas. This inseci is plentiful in the 
summer in the chir :2, longifolia) and deodar (Cedrus deodara) 
forests of these mountains: the species found in Assam may be 
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identical, It is most troublesome in the N.-W. Himslayan 
forests, ue its bites are very irritating and produce blisters. 
‘The flight of the insect is’ noiseless und its bite at first so 
painless that the creature is seldom noticed until it has 
nbsorbed the blood from the wound, Brushing it away 1 then of 
no use, It leaves a charaeteristie mark due to the presence of a 
little globule of blood, about the size of a pin’s head, beneuth 
the skin, ‘This rapidly turns black. ‘The irritation produced 
varies in different peeple, but the insect has been known to drive 
whole camps of sawyers from the forest and to stop all w 


Senies 1.—Oxrnorrapka Braceycenra 


Antenpa: variable. Pslpi only ones or two-jointed. The 
system of vervures in the wings is complex and there is no 
definite arched suture round the inseition of the antenne. 


Famiy Tasanipa 1Gan Fuiss). 

The proboscis in this family is fleshy and projecting, the 
antennm are said to be three-jointed, but the last joint is 
constricted, and therefore consists of apparently more than three 
joints. The head is short and broad, with very large eves; 
mandibles (biting jaws) are only present in the female. ‘The 
abdomen is flattened. ‘The larve are cylindrieal, some of then 
being aquatic, others living in the carth or in decaying wood; 
they are of predaceons habits, attacking and sucking insect larvee 
or worms, The female flies suck the blood of Mammalia and 
are a great plague to horses, cattle and animals of all sorts in 
India. 


Species of this family are very plentiful in India, and the 
large horse flies of the forest are well known to all foresters. It is 
these insects which drive large game, such as elephants, sambhu, 
ete, living at the foot of the Himalayas and other mountain 
ranges, (u seek the higher hills, and consequently cooler climate, 
during the hot weather months in India, during whieh season 
the flies are particularly abundant. 


Famity BompyLupne. 


Body is frequently fringed with down or covered in large part 
with hair, The legs ‘are slender, elaws being small, with’ only 
minnte pulvilli. Proboscis very long and moderate, antenna: three+ 
jointed, terminal joint not distinctly divided, sometimes large 
sometimes hairlike, ‘This isa large family of flies aud is of yreab 
importance to both naturalist and economiat. There are two well 
marked types of fly in tie Order (1) the Bombyliides with very 
Jong easerted rostrim and bumped thorax; and i2) J othracidea 
with a short berk and of mote slender thorax and pracefnl form. 
None of these flies are hlood suckers; they frequent flowers only 
aud use their long rostrum ina harmless manuer. ‘The wings 
ace uswilly ornamented with a, pattera, and the clothing of the 
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body is frequently variegated. Tk has recently been discovered 
that the larvae ot varions species of Bomhyliide are of great 
service in that they devonr locust eggs) whilst a species of Systea- 
pus has been recorded as destroying the larva of Limucodes. 


Pawuty Asiting (RopBeR Fits). 

This is one of the biggest families of flies, including over three 
thousand deseribed species. Tn these flies the mouth forms a short 
projecting horny beak, the palpi being small. The body is 
elongated and hairy, and the feet have powerful claws, which are 
often thick and blunt. The insects are predaceous in the winged 
state and devonr numbers of other insects. They prey upon large 
species and fear none, attacking wasps and other stinging insects 
and capturing even dragon flies and tiger beetles, Little is known 
about their larval stages in India, 


Series [1T.—Cyconearaa Ascniza, 


Antenne with not more ¢han three joints, and these arp 
furnished with an arista which is not terminal. Front of head 
has no definite arehed suture over the antennss, 

Famity Syrpaws (Hover FLirs). : 

Flies of moderate to vather large size, frequently spotted or 
banded with yellow, having very short, three-jointed ‘antennwe rnd 
a cleft on the underside of the head in which the proboscis, which 
ie thick and fleshy, can be withdrawn. This family is one of 
the largest and best known of the flies. Species abound jn 
gardens and glades of the forest, where in sunny weather they 
may be seen hovering over flowers or in the rays of sunshine 
which pierce throrgh the leafy canopy of the tres. The lervie 
are very diverse in appearance, and they live either upon plants or 
in water. Some fed upon Aphida or plant Jice, and they may 
then ba fonnd on bushes or trees attacked hy these blights 
devouring them with great yoracity and in enormous numbers, 
The larve of Syrphus nietners Schiner MS. and Syrphna 
aplendene Dolesch, are said to prey in this way npon the coffee 
louse Aphis coffee in Ceylon, 


Series TV.—Cycrornaraa , ScmZorHora. 
Antenna has three joints and is farnished with an nrista. 
‘The frontal auture over the antenna is often well marked. The 
uervures in wings are not so complex. 


Famity Tacuiniog (Parasitic Fis). 

This is an enormons farnily of flies, the Jarve of which live 
parasitically on other living insects, lepidopterous caterpillars baing 
especially attacked. ‘The antennal arista is bare, and thua thes ein~ 
sects may be distinguished from the house fly, where it is plamose, 
The upper surface of the body is bristly. The insects of this 
family have in many cases a very great resemblance to the common 
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house fly. Many have been reared from the insects on which 
they live, but beyond this little is known of their life- histories. 
The eggs are usually desposited hy the flies near or on the head of 
the victim. The grub on hatching out burrows into the caterpillar’a 
body, but avoids the vital organs, so that the parasitised Jarva 
uaually lives on iintil the dipterons grub is full fed, and it may 
even change into a pupa before death ensues. In the lntter cnse 
the pupa will be found to contain one or more small fly pupe 
according to the number of eggs laid upon or in and developed in 
the caterpillar, No moths will of course issue from pupm attacked 
in this way. If the caterpillar dies before changing to the 
pupal state the fly maggots will cnt their way ont and change into 
pup on the outside alongside of the dead caterpillar skin, or 
they may burrow into the ground and pnpate there. From the 
above it will be seen that these flies are of the very greatest 
importance and service to man, owing to their habit of destroying 
caterpillar, larve and thas keeping down swarms of defoliating 
Jarve, We are only just at the commencement of our researches 
in this respect in India, but there can he little doubt that these 
insects will well repay study. The writer has bred an as yet 
unnamed species out of the caterpillar of the destructive teak 
tree defoliator Hyblea puera in the Nilumbur Plantations. 


Members of the family are a serious nuisance to silkworm 
renrers, as unless special precautions are taken they destroy the 
worms wholesale. rycolyga bombycis is parasitic upon the Eri 
and mulberry silkworms of Bengal and is very destructive. It is 
very like ® large house fly in appearance. It in its turn is 
parasitised by a smaller fly named Lhora cleghorni, which attacks 
it in much the same way it attacks the silk caterpillars, 


A closely related family Anthomyiide, which has much 
the same characters as the Zachinide, contains the important. fly 
Anthomyia pechawarensis, which is parasitic upon the eggs of 
the migratory loeust Acrédium peregrinum. 


Famity Mcecipa (House Fits). 


‘The arista is feathered, and by this they can be distinguished 
from the Tachnid fliex, which they otherwise resemble. This 
family contains many of the most abundant species on the face of 
the earth, iceluding the house fly, blue bottles or blow flies, and 
other forms. The larve live on carrion and decaying or 
excrementitious matter, 


The common house fly, Afusca_domestien, runs throngh its 
‘life-history in a very short time. It lays about 150 very small 
eggs on ding or any soft damp filth; the larvm hatch oat in a 
day or two and feed on refuse; they may he full grown in five or 
six days, and then pupating, may emerge in another week as 
perfect flies. This accounts for their enormous and. rapid increase 
when dirt and decaying matter is abundant. It has been enlonbated 
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that one female of the common house fly may have 25,000,000 
descendants during one season. 


The grabs of the fly Rivellia pereicw have been reported as 
seriously affecting the growth of the peach (Prunua persica} fruit 
in Chota Nagpur, whilst those of facus ferrugineus live in and 
considerably damage mangoes, 


Famt.y Orstripa (Bor Fries). 

This is a small! family of flies, the Jarvee of which live in the 
bodies of vertebrates, The insects are large Mies with very short 
antenne, bearing a segmented arista; ‘the front. of the head is 
prominent, and the posterior part of the wings is often rough, and 
with very few veins, The family is of small extent, less than 100 
species being known, yet it ie of interest owing to the habits of 
its numbers, Some (Gastrophilus, etc.) live in their larval stage 
in the alimentary canal; others (/ypoderme, ete.) are encysted 
in or under the skin; while others (Qcstrua, ete.}, oceupy the 
respiratory passages. Many of them attack the domestic 
animals used by man, and some even man himself, The life- 
histories are still very incompletely known. They do not bite the 
animals they attack, but deposit the eggs upon’ the hair of the 
skin or the young larva: already hatched, in the entrance of the 
nasal paseages. The larew always quit the bodies of their hosts 
to pupate. 


Horses, oxen, deer, sheep, etc., are attacked by these flies. 


Series V.—Puripara, 


Often wingless flies or the wings are reduced in size. The 
young are produced alive, full-grown, but have still to undergo a 
metamorphosis, They are found in connection with vertebrates, 
and the habit of blood-sucking is probably common to both sexes. 


. Family Hirpoposcioa. 

The wings are variable:—sometimes present and large when 
the surface is waved and the nervures are thick and confined tothe 
anterior and basal part ; at other times mere strips, whilst occasion- 
ally they are entirely absent. ‘The proboscis differs from that of 
other flies, consisting of two hard flaps fitting close together, which 
can be opened, allowing an inner tube to be exserted from tle head. 

The family includes the horse fly and sheep tick. 

Norg.—The Sub-Order Aphaniptera includes the family 
Pulicide or fleas, which are wingless insects having the body 
lateruj!y compressed, so that the transverse diameter js smaj) and 
the vertical one great. It is unnecessary to do more than mention 
these insects here. They are known to all, 


Userut Dirters. 
The Order contains some insects whose habits “render them 
of the gr. utest use toman. Amongst the Cecidomytide, a family 
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tontaining: come bad pests, there are some species which are pré= 
daceous, feeding actively npon Aphida or deard and even upon 
their own relatives. The larvee of the Tubanidee are predaceaus 
in habits, feeding npon other insect larvae and worms. It has heen 
discovered that some species of the Bombyliidae are of grent vervice, 
in that. they devour loanst eggs, whilst one has been recorded as 
destroying the larva of Limacndes. Ax the adults of this fatnily 
frequent. Howers it is probable that they are of some service as 
pollen distributors. 


The ‘Asilider are predaceous in the winged state and devout 
numbers of other insects, attacking all species withont fear. ‘They 
probably do some harm in this way by attacking useful species, it 
being known that they will feed upon useful predaceous tiger 
‘beetles and dragon flies. 


Some of the larva of the Syrphide are known to feed upon 
Aphida, whilst the family Tuckinida include almost entirely 
patasitic species which feed within other insects, chiefly perhapa the 
enterpillars of Lepidaplera, The Amthomytide, a closely-related 
family, contains the imyortant fly Amthomyia peshewurensis, 
which is parasitic upon the eggs of the migratory locust of Indio, 
and thus renders grent service to man by checking to some extent 
the increase of this pest. 


Tay Ounen Tuysaxorrena (Tneirs). 


+ These are extremely abundant minute insects, which are to he 
found in profusion in flowers. They have four very uarrow fringed 
wings nnd an imperfectly suctorial mouth, They are, as far as our 
present knowledge goes, of no importance to the forester, though 
species have heen reported as injurious to turmeric, the opium 
‘poppy, and the leaves of the tea plunt, It has been said that 
some feed upon Aphida, but tlie statement does not appear to 
be supported by sufficient evidence at present to render it of 
importance. 4 Fp 


Effect of Leaf Covering on Soils. 


An excellent article in the Revue des Hume et Foréts for 
December 1902, by Professor E, Henri, of the Forest School at 
Nancy io France, brings to notice the different experiments whictt 
have been conducted with the object of finding out what is the 
effeet on the soil when the dead leaves, ete., are removed. In the 
forests of Europe, during autumn, the leaves fall from the trees 
and are heaped in stratified Inyers, together with dead branchlets, 
strips of bark and the remains of flowers and fruits, and* these 
layers, hefore being conyerted into humus, are. generally known 
ag “ the covering of dead vegetation.” 


This covering pf dead vegetation is the only, manure: that 
the forest oils get, and the removal of it, which is some times 
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-carvied ont for litter," manure, ete., is extremely prejudicial 
te poor soils; and the more frequent the removal, and the fonger 
it is practised, the worse are the results, In bad soils 
anntin) removal of this layer causes malformation of the tree 
growth, and in some cases death of the trees : and between 20 and 
25 years, if the removal has been annnal, it enuses a decrease 
jn growth amounting to 40 per cent., if biennial 25 per cent, 
if quadrennial 20 per cent, if sextennial 12 per cent. Natnral 
regeneration becomes quite impossible in poor soily, and extremely 
difficult in better soils, owing to the hardening and drying up 
ofthe superficial layer, and to the malformation of the ‘growth, 
‘The effect ot the removal is simultaneously chemical and physical. 
Chemically it impoverishes the soils, alvendy poor in themselves, 
hy depriving them of appreciable quantities of lime, phosphorie 
acid, potash, nitrogen, ete, which would have been sufficient te 
maintain, and even improve, the forest vegetation. Physically 
it plays a prominent part in’ the formation and maintenance of 
the porosity of the soil; and as pointed out by numerous experi# 
ments—notably those of Wollny—the variations of temperature are 
Jeast in a soil furnished with a covering of dead vegetatior, and 
the action of such covering on the moisture of the soil is con- 
siderable. This action has often heen quoted, but until recently 
there have been no experiments hy which a definite conclusion 
could be arrived at, Some persons believed intuitively in such 
n covering causing a great increase in the moisture in tie soil, 
but had no proof, and could give no-statistics, Others, on the 
other hand, relied on the statistics of Dr. Ramann, and came to 
the couclosion that such covering made very little difference. 
But there is not the slightest doubt that Herr Fricke’s recent 
experiments are based on very much sounder principles, and 
that they firmly establish the fact that this covering is most 
effective in incrensing the moisture in soils, and especially in soils 
which have been cleared of forest vegetation, This is such a very 
important matter that it will be as wellto give an outline of 
some of the experiments that have been made, and their results. 


Wollny stusied the qnestion of the extent of the influence 
of this covering on the moisture of the soil, but only in localities 
vutside forests; but in the forests the tops of the trees form an 
obstacle tothe wind and to the henst of the sun, and therefore 
have great influence on the moistnre in the soils. Wollny fonnd 
(1) that soil with “a covering of dead vegetation”. is far moister 
in summer than a bare soi] of the same composition ; (2) that the 
percentage of water in a soil with anch covering increased with the 
thickrfess, but not proportionately to the thickness of the 
covering ; (3) that the effect of the covering was to diminish the 
direct netion of the causes of evaporation, that the wind and heat 
of the sun cannot exercise directly their drying influence throngh 
the covering, and are the less able to exercise it as the covering 
thickens; (4) that one inch thickness of leafy covering was enough 
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to reduce the evaporation suficiently to keep the soil in a per= 
petunl state of moisture; 5: that with layers thicker than this, 
up to four inches of thickness, the percentage of water does 
mot increase, althongh the evaporation decreases, but keeps 
approximately the same, by filtration deeper into the soil; 6) 
that with layers exceeding 4 inches, the drainage water decreases, 
becanse large quantities of the water are absorbed by the covering 
itself. Wollny mooted the question as to whether the different 
effects of the covering on the moisture of the soil and drainage 
water were manifested in the same way in the forest, hut as his 
experiments were made in areas of about two square yards, stocked 
with spruce of five years old, they could hardly be accepted as 
proper tests, but he found that, whereas the soils in previous 
tests cave 4 to G per cent of water, in the soil stocked with spruce 
without covering it amounted to 14.37 percent. and with covering 
to 15°47 per cent.—an insignificant diflerence of 1 per cent.—and 
this slight difference he attributed to the more vigorous 
vegetation in the covered soil, as the trees fnd more humidity 
which they absorb, and more nutritive matter in the decom posing 
vegetable covering. 


Dr. Ramann, Professor of the Forest Academy at Eberswalde, 
and Herr Schmidt, Inspector of Forests at Meiningen, made 
analyses of forest soils taken from the middle of the forests, and 
they both came to the conclusion that the covering muide a 
difference of scarcely 1 per cent. of water; and it is due to these 
analyses that this opinion has become to a great extent the 
accepted one. 

Herr Fricke, however, has recently pointed out that all 
experiments hitherto have been hased upon the proportionate 
weight of the soil, and that this is by no means the proper 
method of computation by which to form a trae idea of the 
percentage of water such as it exists in nature; tuat we do not 
want to know how much water there is ina given weight of soil, 
whose elements, enasisting of pine needles, humus, vegetable 
mould, sand, pebbles, ete., have such different densities, hut 
what quantity exiets in a given space, taking into account their 
natural faculty of absorption ; in other words, that the factor must 
not be computed by the weight bat hy the volume. This, of 
course, is a far more rational way of treating the subject than 
that of Dr. Ramann and Herr Selimidt, and the results of 
his experiment are very different. 


Ona sandy soil he took two sample arens, one with its vegetable 
covering; the other laid bare, in each of the following fouw types 
of forest: (1) old high forest 110 years old, trunks tall and straight, 
60---70 feet high, but of medium girth ; (2) pole forest, 40 years old, 
trunks 40 feet high, dense ; (3) thicket, or sapling forest, 15 years 
old, fairly dense; and (4a ¢lean felled coupe. ‘The experiments 
were conducted for 123 days, from April 1th to August 17th, 
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daring which 94 days (sic? 104) were without rain and 16 days 
with rain, the weather being exceptionally hot and dry, aod tha 
results of evaporation were as follows: High forest with, leaf 
covering 35 yer cent., bare 41 per cent.; pole forest witk covering. 
40 per cent., bare 47 per cent.; thicket with covering 39 per cent., 
bare 80 per cent.; clear felting with coveritig 67 per cent, baré 102 
percent. This shows that in the clear felling, when the leaf 
covering was removed, the evaporation was greater than the rainfall ; 
but when the covering was not removed it was only two-thirds 
of the rainfall, that the effect of forest growth on evaporation is 
greater.as the forests older, but that, on the other hand, the 
removal of the vegetable covering has less effect as the forest is 
older. 


_ He continued his experiments, and found that in winter 
the moisture inthe plots deprived of this covering is nearly 20 
per cent. less than that of these with covering. He conducted 
his experiments only to a depth of 16 inches for two reasons : 
firstly, because below that depth it becomes very difficult to 
determine the volume of the soil; and secondly, because he found 
that trees obtain their nourishment almost entirely within that 
limit.” Thus he discovered that 70 to 80 per cent. of the root 
system of an old pine in poor alluvial soil was to be found within 
12 inches of the surface. It is further pointed out that these 
Gifferences are most accentuated in hot climates. wet 
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VI-EXTARACTS, NOTES AND QUERIES. 


A. Badwood Lamber Plant. 
By Enos Browy. 


Oxe of the results of the prosperity which the State of California 
is now enjoying ia the revival of the lutmber interests and the 
remarkable demand for export of the product of ite redwood 
forests. Conditions are quite unprecedented, The redwood is 
found only in California, and in but comparatively contracted 
area even there. From Santa Cruz county on the south to the 
Oregon line on the north it attains full development, but lower 
than Medocino county, owing to vicinity of the great market, the 
forests have been about exhausted and these localties are no 
Tonger considered producers. A considerable acreage in Santa 
Cruz county has been recently appropriated as public domains 
The available redwood, therefore, is now confined to about 318 miles 
of coast, The annual product in this region is about 320,000,000 
feet, and it is estimated at the present rate of consumption that 
enough standing timber exists to last for 150 years, 7 

The redwood is rarely found beyond the reach of the ocean 
fogs, ite extreme limit: being thirty-five miles inshore, and then 
only when some valley-hke depression prevents the entrance of 
fog to that distance. The tree seeme to have an affinity for the 
salt sea fog, and attracts it about its lofty branches. There it: 
condenses and falls to the ground in a gentle rain. The ground 
under the redwood trée is always moist, . 


The redwood is the Sequoia sempervirens of botanists, and is 
distinct from the Sequoia gigantea of the Sierras. The first is 
never found far from the rea, the latter always in the declivities of 
the Sierra Nevadas and seldom at an altitude lower than 4000 feet, 
and in a region where the rainfull is never excessive, In size they 
are much alike. The few remaining groves of the Sequota 
gigantea are in Mariposa and Calaveras counties, California, and 
some Gf them are 400 feet in height and of tremendous girth, 
The timber is inferior to that of redwood, which is noted for 
endurance and strength. Its resistance to fire is no fable, but a 
sober fact, The lumber is hecoming more in demand for decorative 
purposes. Its colour, 8 light salmon when first cut, afterwards 
tourna fo a deep red. When thoroughly dried there is no shrinkage, 
and it readily ytelds to the chisel of the carver, Piano cases made 
from the wood are said to give increased resonance to the 
inatrument. Large quantities are consumed for interior finishing, 
with gratifying effects, In addition to other fine qualities the 
wood takes on beautifal polish, and even the stampage, until 
recently considered worthless, ir found to possess valuable qualities, 
The roote and woody excrescences at the base of the tree give 
fine effects in wavy outlines, and when polivhed the result ise 
material much valued for decorative purposes, 
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In the Kel River redwood district, Humboldt county, there are 
80,900 neres of timber lands, which will produce at. a low estimate 
75,060 feet tothe acre, In size the trees range from fonr to six feet 
in diameter; if below 18 inches they are Jeft atanding, OF the 
larger sizes from 8,000 to 12,000 feet is produced from ench tree. 


The tree illustrated was a growth of this valley and produced 
80,000 feet of merchantable lumber, 


Felling one of these enormous trees is an operation requiring 
great experience on the part of the woodsman. In the frat place a 
tract is selected containing @ goodly number of the proper rizes, as 
well aa being advantageously locates for getting the logs to the 
railroad for conveyance to the mill, The experience of the cutter 
will indicate the first and next in order to be felled. Each tree 
must lie in its own bed, 


A platform is then erected surrounding the trunk from 6 to 
8 feet above the ground. With a saw an undercut is made 
through the trunk, not quite to the centre, and from the 
opposite side a cross cut is sawed, ending a foot or two above the 
undercut and leaving a seetion of solid Inmber between. The 
‘“gnnsight,” or the place where the tree is to fall, is then calcula- 
ted to 8 certainty, and the ground cleared of -all projections that 
wonld prevent the great trunk from falling flat on the earth. 
‘The woodsman who cannot cdlcnlate within a few. feet the exact 
spot where the extreme top of a tree, no matter the height, will 
lie when down does not know his businesa, The rule is that when 
ten per cent. ofa tree is “split” when felled, the chopper is 
incompetent and is discharged, When the exact place where the 
tree is to fall is selected, the choppers ascend the platform, and 
with axes hew outan angular shaped piece having the undercut 
asa base. When thi cut is made the second, or crosscut, ia 
wedged until the tree topples over and falls to the ground, the 
solid section of the trunk not pierced by the cuts, supporting 
the tree until the centre of gravity is passed, and then the mighty 
frame falls npon its prepared bed almost intact. 
The ‘next operation is performed by the “ringera” and 
“peelers.” Every 12 or 14 feet, as required, a ring is cut around 
“the circumference of the bark, and afterward the peelers with 
crowbars and ‘wedges “peel” the bark from the prostrate trunk, 
Finally ail of the trees are stripped, but surrounded with an 
immense accumulation of debris of bark and branches, which must 
be removed before the trunks can be sawed into snitable lengths 
for conveyance to the ‘mill. The ground is cleared by fire, 
precaution heing first taken to plug up the “splits” in the trank 
with clay: so that the fire may not rench the interior of the 
tree. A foggy day is chosen and a stillone, Fire is started 
and in a short time’ the track is burning with a fierce beat that 
quickly reduces the piles of bark and brush toashes, and leaves an 
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unobstricted field:for the removal of the timber, which has been 
acarcely charred by the intense heat to which it has been 
subjected. 


The trunks ns they lie are then cut into atated lengths with 
erosseut saws and then follows tha ardnons task of conveying these 
enormonsly heavy sections to the railroad. This operation is one 
of extreme difficulty, involving the transportation of the logs from 
the high and precipitous hillsides, and conveying them uninjured 
over long distances, 


Temporary skidways are laid down and roads constructed. 
Chutes down which the logs pass have to be planned, and on 
these, guided by the skilful woodymen, the unwieldy logs at last 
reach their destination, The work is laborious in the extreme, 
and is assisted by donkey engines on sleds, which are hauled to 
the ‘top of the steep banks and into seemingly impossible 
situations, With the aid of these engines loading on ears is 
accomplished without special difficulty. ‘Twenty-five miles of 
broad gauge track penetrate into all parts of this district, and 180 
flat cars are employed in transporting the timber and finished 
products, 


Scotia, the town where the immense mannfacturing plant 
of the Pacific Lumher Company is located, is situated twenty-five 
miles from the mouth of Kel River. Schools, churches and 
dwellings are owned by the Company, as well as the land upon 
which they are builé, It is a community prosperous and 
‘eontented. The pond at the millside has room for 4,000,000 
feet of logs, which are drawn upon when the rains of winter season 
render logging impracticable, The cnpacity of the mill is 
175,00 feet per day, exclusive of 400,000 shingles and large 
number of railroad ties.—Scientific American, 


Transvaal Forestry. 


Mr. D. E. Horowins, the Cape Conservator of Forests, who 
read a paper before tlie Society in 1899 on “ National Forestry,” 
has lately addressed the Transvaal Section of the South African 
Association at Johannesburg, on “ Transvaal Forestry.” 


He stated that before the war there was a yearly average 
of close on half a million pounds’ worth of timber imported 
through Cape and Natal ports, and £140,000 worth through 
Delagon Bay; the larger part of this going through to the 
‘Transvaal. Half a million pounds’ worth of timber came through 
Cape ports during 1901. Of this the greater portion was soft 
wood used in bouse building, and most of the balance bardwood 
for sleepers, Keturn of timber imported into the Tratuvan}, 
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1897 and 1898 -1897: Manufactured, £258,741 ; anmanufactured, 
£178,145; total, £436,886. 1898: Manufactured, £217,447; 
unmanvfactured, £130,013; total, £347,460, During the last 2t 
years the Cape Administration had spent over a quarter of a 
million on forestry. Timher was a necessity in a civilised 
country. Civilised man could no more do without timber than 
without air and water. It was not at all unlikely that the 
Transvaal during the next few years would require half a million 
pounds’ worth yearly of unmanofactured timber or lumber. 
Was this to be brought 601-0 or 7000 miles by sea from 
Australia or Europe ? Obvionsly, the Transvaal could grow much 
of its own supply at a good profit, The Transvaal forestry 

ossibilities can no more be allowed to lie idle than its mines. 

‘be Transvaal has a forest-producing power which is many times 
that of Europe, und every month that is lost in putting this 
forest-producing power into action is # dead los to the country, 
What is required at once is the demarcation of the forest reserves, 
that ia to say, the areas which will form the future national forests 
of the country, and the setting aside of funds, say £100,000 
yearly, to afforest those reserves. After giving further details, 
the lecturer concluded as follows :—'‘Worestry should be 
regarded not as a branch of agriculture to be aseieted by a benevo- 
Jent Government, bat asa great public work of pressing necessity. 
We have seen how, on the most moderate computation, most 
kinds of timber can be grown at a profit of 400 per eent., and the 
present high price of timber reduced hy two-thirds. The good 
soils and fertility of the Transvaal are proverbial in South Afriea, 
Foresters’ measurements show how powerful ie the vegetative 
process in the Transvaal, and how vast the wealth of its potential 
forests, ‘Fhe coal deposits are evidence of the rich vegetation of 
the past, And let us not forget the ennobling effect of forests, 
their fostering the love of the beautiful in Nature. Your coal is 
grimy, your gold is in the gloomy mines, but your forests should 
be the pastime and glory of “your people, the health and wealth 
of your children.” —Journal of the Society of Arta, 
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The American Bureau of Forestry came into existence a little 
over a year ago, and its first year’s work is treated of in a Report 
published hy its Chief. In this paper * we propose to glance at the 
year's work and to show what the objects of the Bureau are, We 
May premise: by saying that the Bureau is under the Agricultural 
Minister, and that it has charge of the scientific and technical 
work of the Government, It consists of a Chief called the Forester, 
under whom are a number of specialists who study the numerous 
important technical questions which, ‘if a good and successful 
forest management is to be ensured, require to he worked out. 


Amongst the svientific problems whieh call for the services 
of apecialists may be mentioned the following :—The careful study 
of the various forests with a view to the preparation of working 
plans, the atudy of commerein] trees nnd minor products, fires and 
grazing, chemical questions, planting, forest entomology, ete, One 
and all of these subjects are in America studied on the spot by 
men who devote their whole time and energies to the particular 
branches they have made their own. . To facilitate the resenrch 
work the Bureau has certain small but important Reserves under 
its management where experimental work is. being eonstantly 
carried on. , 

It can scarcely be doubted, I think, that this is the way to 
ensure the best ‘results being obtained—hoth monetary and 
otherwise—from the forests of.a country. Enquiries so ‘carried 
‘out and recommendations made, based on’ the broad views formed 
hy men with a knowledge of the réquirements of the country 
asa whote and not upon an. acquainance with small local areas 
only, are.-likely to prove much: more satisfactory than the 
unavoidably narrower ideas of the local officer in charge who 
naturally works for his own forest with but little idea as to what 
may he being done in the same direction, with a better chance 
of success, elsewhere, 

The work of a coterie of specialista has been found to bea 
great success from a commercial point of view, aa the cost of ups 
Keep of anch an establishment is goon repaid by the greater reve~ 
nue which their researches and recommendations enable the local 
officers to obtain from the forests under their charge, 


During its first year as a Bureau, what was known in- 
America formerly as the Division of Forestry has rapidly aseumed 
the character and funetions of its new position, With the in- 
crenned capacity to do its work, the Burean has gained in stability 
and effectiveness, and in the character and value of its eresults. 
While, owing to the lack of American foresters, it yet falls below a, 


*This article is based on amt excellent summary of the Forester’s (the 
Chiet of the Bureau) Report in our contemporary ‘Vorestry and Irrigation? 
—flox. Ep, 
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high standard of equipment in trained men, a larger ‘proportion 
of educated foresters than ever before waa engaged in its work, 
hoth in the office‘and in the field during the year. The organiza- 
tion of work made possible by the change froma Division to a 
Bureau has been of capital value throughout tha year. 


The progress af puklie intérest in forestry ‘during the year 
for more than kept. pace with the growth of the Bureau. “The 
demands for advice and assistance increase from month to month, 
and continue to ontstrip more and more the ability of the Bureau 
to meet them, ‘The timé for thé general introduetion of practical 
forestry in the United States had evidently arrived, and the ditfi- 
culty experienced is to meet all the calls now made upon it. The 
inability of the Bureau of Forestry to meet this demand because 
of inadequate resources is thus the most serious bar to the ‘protec- 
tion and prrpetuation of our forests:. With, however, the’ rapid 
extension of professional education -in ‘forestry, the néed of' the 
Bureau for trained foresters can, it: is hoped,” next year be met 
more nesrly than ever before. Iu view of the increasingly rapid 
destruction of the forests, it is most fortunate that the imperative 
demand for assistance in checking the loss ig paralleled by the 
opportunity to sapply the demand. A money grant is required 
for the work. : a : ‘ie 


Drviston ov Fouasr Manacemunr. 


Private lande,—Of course private forests aré ‘riumherous and 
of great value in the United States, and the démanis for a’sistance 
in introducing practical forestry on these’ private ‘lands increased’ 
during the past year almost as much as during the three preced- 
ing years. These applications have now reached a total of 
4,709,120 acres, under an arrangement by which the owners pay 
all expensés of the field work except the ealariés of members of 
the Bureau. . 


The total area of private forests under conservative manage- 
ment, however, renched only the comparatively insignificant total 
of 372,463 acres, or 7:9 per cent of the total applications. The 
Rureau hus thos been obliged, owing to lack of men and money, 
to neglect or defer over 90 per cent of its opportunities to intro- 
duce practical forestry on private lands. wae 


; As the’grester bulk of the forests in the United States are in 
private ownership, it follows that forest protection by the Gov- 
ernment, while absolutely of vast. importance, is relatively 
insignificant when compared with the action of the lambermen 
and other private owners, In the light of these facts, the inabi- 
lityof the Burean to respond to. more than 8 per cent of the 
requests for advice in applying the principles which it continually 
advocates ia seen to he the most dangerous of all checks on the 
progress of forestry. 
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.. Field work on seven large forest tracts was completed during 
the year, and preliminary examinations were made of 1,620,000 
acres, The amount paid by the owners for the preparation by 
the Bureau of working plans for their forests waa $13,325. 

Public lands.—The preparation of working plans for conser- 
vative working in the public forest reserves bas, at the request 
of the Secretary of the Interior, continued throughout the year. 
The total urea of these reserves on September 1, 1902, was 
58,850,925 acres, Field work was carried on during the past 
year in five reserves. In addition to field work and the computa- 
tion of results in the office, the force of the Bureau was drawn 
upon to supply the entire number of trained foresters required 
for the management of the naféonal forest: reserves. 

Daring the year a request was made by the Secretary of War 
for working plans for eight military wood and timber reservations, 
with a total ayea of 117,468 acres. Among these is the military 
reservation at West Point, upon which field work will be begun 
without ‘eink. 

Field work was cempleted:on townships 5, 6, and 41 of the 
Adirondack Forest Reserve, by the use of an appropriation of 
$3,500 made by the New York Legislature to cover the field 
axpenses of the Bureau of Forestry. 

Forest mecaurements.~-The force employed in computing 
field resulis was thoroughly, organized, It completed during the 
yeat comphitations of 16,678 acres, and measurements of the rate 
of growth of 10,786 trees, of 25 species, in 13 States, 


Division or Forest Investigation. 


Commercial trees.—Measurements aud eylvicultural facts 
were gathered for 20 species in various parts of the country. 
Studies of hardwood sprout lands were carried on in Massachusetts 
and other parts of New England, and promise valuable results. 
A apevial investigation ‘of the Big Trees of California was begun, 
and is still in progress, and « preliminary study of the swamp 
forests of eastern Misgouri and Arkeneas was undertaken, 


Studies of Novth American  Foreats,—The forests of 
Nebraska were made the subject of an elaborate repott, and 
at the request of the Michigan Forest Commission an 
investigation of lands in the southern. peninsula of Michigan 
was made, with special reference. to the proper’ management of 
the Michigan Forest Reserve, Spebial atudier of forest conditions 
were pushed forward in Kentucky, Ohio, and Texas, and of the 
distribution of forests in certain portions of New Mexico, Arizona, 
South Dakota, Wyoming, Montana, and Californin.” In Cali 
fornia the study of the relation of forest cover to the flow of 
streams was continued, and the results.will shortly be ready for 
publication. In ca-operntion with the U.S, Geological Survey, 
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the study of the Sierra Forest Reserve was completed. In 
Vermont a co-operative study of the forest resources and conditions 
of the State was completed, and in Maryland the mapping of the 
forests by counties, begun in 1899, was continued. Attention 
wag given, both in the office and in the field, to the region of the 
proposed Appalachian Forest Reserva. 


Fives and grazing.—Investigations of the effect of grazing 
on the forest were conducted in Washington, Oregon, Wyoming, 
New Mexico, Utah, and California. ‘The study of forest fires 
was conducted in twelve States, and the preparation of a report 
upon this subject is in hand. 


Chemiont investigutione.—Specin) attention has been given 
during the year hy the Bureau specialist to the chemical investi- 
gation of tan extracts from native woods and barks, and of, gems 
from the Philippine Islands, The study of pulp woods, with 
apecial reference to the qualifications of untried species, has been 
carried forward. The great commercial value of these investign~ 
tions needs no dilating upon here. 


Turpentine orcharding.—The investigation conducted by 
the Bureau into the metlods of producing naval stores in the 
South-Eastern United States has resulted in the development of 
ametboi which it is believed will radically atfect the whole 
_industry, A report isin preparation describing its actual oper- 
ation. 

Forest entomology.—A commencement haa been made in 
the investigation of insect damage to the forests with the direct 
purpose of devising remedies, The vast ‘importance of the 
subject makes the continuance of this work imperative, and the 
work is being pursued with energy by a specialist, 

Various studies.—Investigations of the lumber industry of 
the State of New York and the Maple sugar industry of the 
United States were completed, and a study of the osier willow 
industry was begun. 


A careful investigation of the Eucalypts and Acacias culti- 
vated in the United States was completed, and bulletins were 
prepared for each, 


Timber conservation and eupplies.—In co-operation with the 
Burenu of Plant industry, great progress wad made during the 
year in arousing the interest of mining and railroad eompanies in 
the preservation of timbers and in the sources of timber supply. 
The practical assistance of many railroads towar.] the establishment 
of congervative forestry was begun, and the work shows conapi- 
cuous, promise, , : 


Forest exhibit.—A forest exhibit was preparad. and installed 


at the Pan-American Exposition, at Buffalo, and later transferred 
to Charleston, 8. C. 
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, . Tree Pranrina. i 

Planting plans.—The co-operation of the Burean of Forestry 
with the owners of timber land is paralleled hy its co-operatron 
with the owners of treeless areas who wish to plant. Up to June 
40, 1902, there were received 262 applications for assistance, in 
rerpanse to 224 of which planting plans were prepared. In the 
course of the work 197,439 acres of land were examined, The 
area to be planted under plans already prepared is 6,474 acres, 
These plans cover 29. States and territories and 172 different 
localities. 

Planted woodlande.—In order to use the information already 
at hand from previous planting, careful studies of 20 large planta- 
tions, 8 in the Middle West and 12 in the East, were carried on 
during the year. A similar study is now under way to find trees 
adapted for the south-western plains, : :, 

Forest. extension.—Studies of the natural extension of forests 
were continued during the year. A careful forest survey of a 
Jarge part of Nebraska was completed, and resulted - nat only in 
arousing great interest throughout that State, but in the creation 
of two forest reserves for tree planting, a most valuable contribu- 
tion to the forest policy of the. United States. 

Reserve planting.—Preparations for planting considerable 
areas in the two reserves.in Nebraska were made during the latter 
part of the fiscal year. ‘ 

Sand: dunea.—Investigations with a view to preventing 
damage from drifting sand dunes were begun during the year, 
both on the Atlantic and Pagific coasts, and promise results of 
great value, especially along the Columbia River. 


Oretce Work. : 

The office work of the Burean has continued. to increase 
steadily in efficiency throughout the year. 

‘The collection of forest literature from the Department 
library was transferred to the library of the Bureau, which now 
contains 1,120 bound volumes, 1,900 pamphlets, and numerous 
periodical publications, a 

Hight new publications and ten reprints were printed during 
the year with a total number of 77,200 and 127,500 copies res- 
pectively... ae? 

The photographic collection was largely increased, and is 
now serving as the source from which nearly all forest illastra- 
tions arederived, In ‘this. connection a photographic laboratory 
has been prepared at the quarters of the Bureau, and:was nearly 
ready for occupancy at the end of the fiscal year. 

“Although American forestry is in its infancy, the above ‘sum- 
mary of the Bureau's report for the first year of its exietence shows 
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that the Forest authorities havethoroughly realized the position of 
affairs, and, beaded by their President, himself an enthusiastic 
advocate of a broad and liberal forest policy and the prompt forma- 
tion of large reserves as his recent speeches in Congress bear ample 
witness to, they are undoubtedly on the straight road. which leady 
to success, 

That they should thus have grasped so accurately the true 
lines upon which a broad and enlightened forest policy should be 
based is doubtless in part due to the grent power the nation 
possesses of going unerringly to the root of a question and seizing 
and applying only the best of the methods practised by other 
countries to their own ends, Nevertheless we feel that to the fore 
tunate possession of, and moral support given by, such a Presidentag 
Roosevelt at this juncture the American Ferest’ Department douhte 
less owe much of their present enlightened methods of dealing 
with thesubject, An ardent sportsman anda deep and true lover 
of nature, President Roosevelt has roamed about the vast forests him- 
self, and seen for himself the great necessity of their preservation 
and restoration to something of their’ prestine greatness. It was 
at once grasped that to carry out such a work satisfactorily, and to 
ensure a continuity iu the careful study of each of its individual 
scientific and commercial aspects the services of specialists in each 
of these were necessary, and the securing of such and their collec+ 
tion together into one Bcreau, after the manner of the great 
European Forest States, followed in the natural sequence of events. 

We trust to give in our next issue ‘ Notes from an American 
Forest Reserve,’ in which the local Forest Officer gives his opinion 
on the eatisfactory position of . affairs, and te)}s ua about his side 
of the work, 


Damage to teak by drought in the Panch Mahal of 
the Bombay Presidency, 


A good deal has already been written with regard to damage 
done to forests by drought during the famine year of 1899-1900, 
I however venture to add some further remarks regarding the 
damage done to teak in this division, hoping it may interest some 
foresters whu have to deal with forests under similar circumstances, 

The Panch Mahals are situated on the extreme northern 
Vimit of teak growth in western India, and consequently trees of 
large dimensions are not found. The soil varies from sandy loam 
to black soil, The country is generally speaking flat, except in 
the extreme north where smal! hills occur, caused by outcrops of 
granite, gneiss and small quantities of slaty schists. The depth of 
the soil varies from ] to 6 fest, after which rock or hard murrum is 
found. The rainfall is about 40 inches and the altitude 35. ft. 

The forests consist of nearly pure teak and teak mixed with 
various other species, which need not be specified, as Ionly propose 
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to spenk of tenk, Tt will be sufficient to state that nenrly every 
forest: contains at lenat 40 per cent of teak. 


Of the standing teak in these forests an average of 45 percent. 
of the trees have been either killed outright or so much damaged 
that they will never improve. In some forests the drought has 
kiHed 90 per cent of the trees and over, while others have suffered 
Yess, but there is hardly an acre untouched. 


When walking through these jungles the first point which 
strikes one is that trees of approximately the same age and size, 
standing within a few yards of each other, often give absolutely 
difterent results; one being completely dry and ihe other quite 
flourishing and untouched by drought. In other places you 
find patches of living trees covering an aren of, say, 100 yards 
fquare and surrounded by dend trees, the surface soil being to 
all appearances similar and on the same level. 


Where trees were found green, I put it down to a local 
depression of the subsoil. It however being unlikely that the 
level of the aubsoi] would vary from yard to yard, this would not 
hold good for trees standing side by side. The only way left to 
fetermine the cause was to dig up a number of trees in different 
forests, standing on different soils. This was done, taking when- 
ever possihle an entirely dead tree standing close to a living one, 
s0 as to compare the depth of soil and their respective root systems, 
As an example a few of the measurements of the sample trees are 
given below: — 


Depth 
Bf e * 
eI ‘of soil to 
? 8 é 2 | B | fockor REMARKS. 
Pa B e& | = | morrum. 
In. Ft. Ft. a 
G{ 26 2 Stem dry, roots green, 
9} 3° 8 | Quite green. 
9| 27 23) Stem half green, crown 
io] 34 23] Kntizely dry, both atem 
and root. 
7) a0 ay Ditto. . 
9] 40 3°! Quite greon, 
7) 40 a Ditto. 
| 85 2| Quite dry, both stom ‘and 
ie root. "i 
7| 45] ° ay Ditto. 
oes 7 * 


The ground below the depth given above was found to be 
either rock or hard murram. Jt will he seen the soil does 
not'vary in depth more then 6 inches except in No, 9, 


* Tiluatrations of the root systems of these two are given. 
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Now a variation of 6 inches could hardly account fora tree 
being completely dry or green, so the cause had to be looked for 
elsewhere. (ne had not far to search, for, firstly, those trees which 
were found greeu had central or tap roots going down to the hard 
Jayer, and, secondly, their large spreading roots were generally 
speaking found to be sloping downwards in the anbsoil and to be 
more vigorous, On the other hand, the dry trees were found to 
have practically no tap roots and their spreading roots were lying 


Pig. 1 Roots of a Green Tree. 


only a few inches below the snrface. The two i))natrations,* one 
of the roots of a green tree (Fig. 1), and the other of a completely 
dry tree (Fig, 2), are fairly typical examples, and will better explain 
the condition of the root systems, though the roota of the green 
tree shown do not slope downwards as much as some of the other 
sample trees dug up. 


Fig. 2 Roots of @ Dry Tree. 


So-severe has been the damage that it has been deemed 
necessary to suspend the proper working plans f and introduce 
temporary plans for cutting out the dead and half dead teak and 
other species. Luckily there is an excellentdemand for fuel and 
rafters, ao that the work can be carried on rapidly, and will 
probably be completed by the end of 1905. Had the demand 


* ‘Tho illustrations are from drawings made from phologruphy sent by the 
Author.-Hon, Ep. 

‘+ We believe we are correct in stating that this -had to be done inthe 
Seoni Teak Forests of the Central Provinces in 1901 for. similar reasons. [t 
would be interesting to hear whether uny examination of the root systems 
was made in that locality, Perhaps the Divisional Officer would kindly 
Jet us know in these colunins Hon. Kp, 
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heen poor, most of this wood would have been destroyed by fires, 
which are extremely bard to keep out of these very inflaimmavle 
jongles, Z 

For the purpose of finding out the cause of death, the sample 
trees taken were of the two extremes, i. ¢., quite green or entirely 
dry. The reader might .therefare be wrongly lead to helieve that 
all damaged trees were Jost to the forest; the entirely dry ones 
are gone, but there is a redeeming point in the situation, and that 
is that of the greater percentage of the damaged trees though the 
stems are dry the roots generally speaking are green or partly s0, 80 
that, the forests being worked on a coppice system, the regenera- 
tion’ is secured, always provided the young shoots are not 
killed by fire. 

RS. PL 


The Insect World iz anIndian Forest and how to Study it. 
By E, P. Srussina, F.L.8., F. ES. 


(Continued from p. 238), 
Part VIII. - 
Tre Orver HEMIPTERA on RHYNCHOTA, 


The Hemiptera or Bugs are perhaps better known as Rhyn= 
chota. They ate insects whose month parts consist of a proboscia 
or henk (usally concealed by being bent under the bidy) which 
ns the appearence of a transversely-jointed rod or sheath in which 
are enclosed long slender processes like horse-hair, which are used 
for piercing plant substances. The possession of this form of 
mouth parts renders it easy to distingnish the insects of 
this order, The Lice whieh belong here have not this jointed 
beak ; these will be referred to later on. Hemiptera are without 
exception sucking insects, and the mouth parts of the individual 
are of one form thronghont life, there being no pupal stage in the 
order, The thorax is always very distinct and often large, both the 
mezo and meta-thorax being well developed and the seutellam of 
the former is frequently very large, at times covering the entire 
dorsal surface of the body, The wings are usually four in number, 
The upper half of the upper wing is in some eases horny, 
the wings then shutting flat on the back; or they may be 
membranous and fold on the back in a roof-shaped manner. |The 
young resembles the adult in general form; the wings are deve-, 
loped outside the body by growth at the different moults, 


There is often an ovipositor in the female. About 18,000 
species have been deseribedl, and there is probably no grder of 
insects which ix so directly connected with the welfare of the 
human race as the Henviptera; it is probable that if anything were 
to exterminte the enemies of the Rhynchota man himself would be 
starved off the face of the earth ina fewmonths. ‘Their operations 
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esenpe observation to a large extent, as they merely make pricks 
in thé food plant and then suck away ite sap without ia many 
eases leaving any very evident marks of their former presence, 
Thus nothing heing observable, injuries really due to. Hemiptera 
often attributed to other canses, : 

For our purposs we will divide the order into two sub-orders, 
Heteroptera or true Bugs and the Jfomoptera, which include the 
scale insects, cicadas, blights, &c. 


Sus-orper Hererorrera. 


Front of head does net touch the cox (hips). The ‘anterior 
wings are more horny than the posterior pair and fold fat on the 
back, their apical portions usually more membranous than the 
bases, which are horny. ‘The lower portion of the right wing 
overlaps the left at tip. 


Famity Penraromipas, 


This ig the largest family of the Helevoplera, including some 
4,000 species. The insects can be recognised by the large scutellum 
which is at least half as long as the abdomen and often covers the 
whole of the after part of the body and wings. Antenne are 
often five-jointed and the proboscis sheath is four-jointed. Their 
ocelli are two in number, and thence there is an appendage to each 
tarsal claw. ‘The colouration in these insects is often very vivi 
This family contains a number of pests and one or two useful pre- 
dacious insects. 


An insect named Ochrophara montana has proved a serious 
pest to bamboo seed. The following is known abont its life 
history :—It feeds in both larval and adult stages upon the de- 
veloping seed of the bamboo, Dendracelaune strictus, Tn 1900 
it appeared in the Central Provinces in enormous numbers in the 
middle of January, and fed voraciously upon the ripening seed 
until the middle of March, and then disappeared, having probably 
laid its eggs somewhere first. Nothing further appears to’ have 
been recorded on the life-history of this pest * 

Canthecona farcellata Wolff is a small active yellowish . bug 
which is said to destroy tusser silk worms. It "probably ulso 
feeds upon noxious defoliating caterpiilars. 


Faminy Corrina, 

The members of this family are readily recognised by the 
following characters :—The seutellum is smaller than in the last 
and does not reach to the middle of the body ; the proboscis sherth 
is four-jomted and ocelli are present; antennm nre generally 
elongate and four-jointed, and are inserted ou the upper parts of 
the sfdes of the head, The femora of the legs are not knobbed at 
the tip. 


-_ * Fide Departmental Notes on Insects that affect Forestry, No. 1, p. 123, 
Ad p, 126, 
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These insects are rarely of brilliant colours. $ . 

The family includes very destructive species in India known 
in the Rico-sapper. An insect known aa Ceratopachys variabilia 
feeds upon -the jhand (Prosopis spicigera) in the Punjab and 
has the following life-history :—The bugs commence feeding in 
February, having hibernated through the cold weather months 
aghalf grown larva, becoming fall grown in March. They then 
pair and eggs are laid. The next generation takes abont ten 
weeks to pass through—-two weeks being spent asa wingless 
larva, two with rudimentary wings and three whilst their rudi-< 
mentary wings are becoming fully developed. The number of 
summer generations has not yet been ascertained. Tie insect. 
finally hibernates at the beginning of Noveinber ‘The eggs when 
first laid are of a [rilliant green colour, which soon turns to reddish 
brown, ‘The insect itself $s green and red in colour. It appears 
to confine its attacks to one-year old coppice shoots. 


Famity Lygaipas, 


The characters of the members of this family are the same as 
those of the Coreide, the insects only differing in the insertion of 
the antenne ; the upper surface or face of the insect: is not flat but 
is transversely convex, so that when seen in profile the antennm 
appear to be inserted well down upon the sides of the head. The 
family containa some injurious insects, Most of the known Indian 
species are reddish in colour such, ¢g,, as the red cotton bug and 
other plant-feeding forms. 

Fami.y Repuvipa. 

These insects are easily recognisable by their freely moveable 
elongate head and by the short curved proboscis whieh does not 
extend on to the breast. They can at. times inflict a wound with 
their proboscis. The eyes are placed much in front of the thorax 
and the ovelli when present are behind the compound eyes. The 
insects are only of importance owing to their predaceous habits. 
They feed upon other insects and probably destroy large numbers 
of injurious formas, Some members of the family live under bark and 
feed upon wood and bark-horing beetles. A species has heen found 
engaged in this manner under spruce bark: in N,-W. Himalayas. 


Faminy Carsipa. 


These are moderate-sized or small bugs of delicate consistence. 
They have no ovelli present. ‘The elytra and wings are usually 
lurge in proportion to the body. Antenna are four-jointed, the 
second joint being usually very long and the terminal two more 
slender than the others. There is no groove on the under-surface 
for the proboscis to fit into. The sentellum is exposed and 
moderately large, ‘farsi three-jointed. The female has an ovipo- 
sitor which she can pat out and draw in at will. The family isa 
large one, the insects heing delicately colonred and never metallic, 
They frequent plants of all kinds and many of them skip by the 
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aid of their wings with great agility in the mnshine. The major- 
ity suck the juices of plants, bat some are known to prey upon other 
insects, 

The best known Indian genus is Helope'tis to which the 
“mosquito blight” of tea belongs. ‘These insects possess a krobhed 
apine projecting straight up from the scutellim, The egg is 
placed by the bug in the stems of the tea plant, but attached to 
oneend of the egg are two long slender threads which project 
externally, The insects on hatching out suck up the jaices of the 

lant. 
is Diaphinetne humeralia Wik. is a small insect which has’ 
been reported as attacking ecinchona in Sikkim. Little seems to 
be at present known about it. 

Notwe—Tre various bongs which hve in water, known xs 
Oryptocerata, belong to this sub-order, They are provided with 
swimming legs. 

Sue-Ouner Homortenra. 


The front of the head is much inflexed so as to be in contact, 
with the coxe, The anterior wings are of the same consistency 
throughont ard do not overlap at the tips, This sub-order is 
divided into three series according to the number of tarsal joints 
present on the feet of the insects —the Viimera having three, 
Dimera two and Monomera one tarsal joint respectively. 


Series Tarwera, 
Tarsi usually three jointed. 


FamiLy Cicapipa (Crcapas), 


These insects are as far as is at present known seen above 
gronnd only in the perfect condition, spending the earlier larval 
stages in the ground upon tools, They can be recognised by 
having ahead with three ocelli placed triangularly upon the 
summit between the compound eyes; the antenna consist of a 
short basal joint surmounted bya hair-like process divided into 
ahout five segments. The front femora are more or less thickened 
and are armed with teeth, 

The family consists of large insects with the four wines 
transparent and shining, the nervures being distinct and dark- 
coloured, ‘The insects are sometimes brightly coloured, black and 
yellow being the predominant tints. ‘The body is broad and 
robust. They are mostly tropical insects, 

The cicadas produce the curious whirring sound which is so 
characteristic of the lower hill forests of India. The sound is 
prodnegd by the male by means of a specially modified stigmata 
which can he seen at the base of the hind legs. The eggs are 
laid by the female in the branches of trees in which she makes 
incisions with her ovipositor. On hatching out the young Jatvee 
crawl down to the ground and bury themselves in the earth, where 
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they feed upon the roots and may spend several years in this stage 
of their existence, ‘They usuaily, if not wlways, leave the ground 
beture the last moult of shedding of the last skin, this being often 
done upon the trauks of trees, ete. After shedding this last skin 
the insecta are fully developed; they then pair and lay eggs. The 
life-histories are little understood, but cisndas appear at intervals 
in swarms rather after the manuer of the appearance of tie N.-W. 
locust over India. 5 
Fairy Futcorwa, « 
These insects can be best distinguished by the fact that 
the two ocelli present are placed beneeth the eyes or near 
the eyes, usually in cavities of the cheeks. ‘The antennm are 
placed beneath the eyes and are very variable in form, usually 
consisting of two joints terminated by a very tne hair. - ‘The 
prothorax is not armed with spines, ete,, and is of normal size. 
Some of the insects are very large, others quite small. The 
family includes the so-called Lantern fies, in which the front of 
the head forins a linge misshapen proboscis, which was. formerly 
believed to be luminous, Many of the species are of bright 
colouration. A number have the power of excreting large quanti- 
ties of a white floculent wax. The wax of a Chinese fulgorid was 
used to inake wax candles, in which there was a Iurge trade before 
kerosine oil came into general use. The insect kuown ax White 
Insect Wax, Ceropiastes ceriferua, is an inhabitant of Central 
and Southera India, [t secrates little conical mnases of a sweet 
white waxy substance around it, and is to be fonnd at times fairly 
numerous upon pipal trees, These white masses are sought for 
eagerly by jangle tribes, especially chikiren, and eaten with relish, 
This wax was tried for candle purposes before the days of kerosine, 
av jt was hoped that it would be able to rival the Chinese form, 
but it was found to burn with a smoky flame. 


A large typical folgorid was plentifal on the tenk in the 
‘South Coimbatore forests in July 1902, Jts history, which is likely 
to prove interesting, requires working out, 


Famity Memuxacipa. 


| _‘Thie family is of large extent, its members being chiefly 
tropical, und are specially abundant in America, and probably so in 
India, but little is known about them in this latter country. The 
insects are of curious form ; the prothorax is prolonged backwards 
into a hood or processes of various shapes; the antenna are 
inserted in front of the eyes, and thee are two ocelli placed 
hetwaen the eyes, ‘The young have but little resemblancé to the 
adults, the grent thoracic hood being absent, while on the back 
there is on each segment a pair of long Lalf-erect processes buving 
fringed margins. 
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Famity Cercorips. 


There are two ocelli (occasionally absent) which are 
placed upon the vertex ; the antenne are placed between the eyes. 
‘the thorax is not peculiarly formed, 

These insects are the common cuckoo-spits, so-called from 
the habit of the larvee of emitting a liquid which it secretea 
in large amounts in the form of bubbles which accumulate round 
the insect and conceal it, ‘The adults are known as frog-hoppers, 
their power of leaping being very great. Cercopidae are common 
on the leaves of many treet in Indian foreats, though at present 
very little is known nbont them, 

The eggs ave Jaid upon the food plant, and the insect lives 
upon it in all its stages, 

A large cuckoo spit in its typical froth bubble was plentifal 
on the teak in the Sonth Coimbatore forests in July 1902, 


Famity Jagsipas (CIcaADELLINA), 


A large number of sinall or minute insects are included here, 
The insects are usually of narrow parallel form and frequently 
excessively delicate and fragile, Qcelli are two in number, placed 
just on the front margin of the head (almost ina line with the 
front of the eyes, or more in the front, or on the deflered 
forehead.) Hind tibie usually with many spines. The mango 
jnssids of which three species, Indoceruy nivenrpareun, L, 
clypentis and I, ateinsonii ure known, suck the jnices of the 
young shoots, young leaves aud flowers of the mango, at times to 
such an extent that light crops of fruit are the result, 


Senses Dimura, 
Tarai usually two-jointed. 


Famvy Psyiur. 


Minute insects with nsnally transparent. wings placed in a 
roof-shaped manner over the body ; three ocelli ure present ard the 
antenne are long and thin consisting of eight to ten joints. Very 
little is known about the Indian forms of this family. They are 
sometimes called springing plant lice as their habit of jumping 
distinguishes them from the Aphida. They vary remarkably in 
colour, the latter apparently depending upon the age of the 
individual, the food plant, the climate and more particularly the 
season of the year. The insects probably pass through several 
generations in the year. The young larve differ in form from the 
adult, Psyllide: excrete or exude from their bodies matter which 
is sometimes called honeydew; tkese exudations are often in large 
quantities, the etbetance raining down from the trees on to the 
vegetation beneath An insect named Psylla cistellata attacks and 
aborts mango shoots, whilst another, Paacopleron lentiginosum, 
forms galls upon 'the Guruga pinnata and a third galls upon 
Dicepyros melanoxylon. : : 
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> Famity.—Araio# (BLIGRTS). 


A large family of minute insects which ae extremely 
injurious to vegetation, and are likely to be found very destructive 
in Indian forests when more is.knuwu about them, As usually met 
with they are destitute of wings, though many species have two 
pairs of runsparcnt wings, which have a very characteristic 
neuration. Iu the wing there is one main nervure which forks, and 
from the fork another forked vein is given off, ‘This is charac- 
teristic of the Aphid wing. The antenna are long or moderately 
so, and are from three to seven-jointed ; the abdomen has often a 
pair of tubes or short processes upon the upper side of the fifth 
abdominal seyment which secrete saccharine solutions, The firat 
joint of the two-jomted tarsus is sometimes very short. 


These thin-skinned insects are sometimes called ‘blight,’ and 
during the warm months of the year they are capable of increasing 
in enormous numbers. This is due to peculiarities in their life~ 
histories, which render (his family a very important one in the 
economy of nature. ‘The body is soft, often bulky, pear-shaped, 
and green, yellow, brown or black in colour, The surface is 
often covered with waxy blooms, Legs are feeble and the wings 
are often absent in the females. An Aphis is injurious owing to 
the enormous amount of sap it’extracts from the plant on which it 
feeds, and also owing to the fact that it clogs up the stomata of a 
plant with the saccharine solutions which it exudes, A fungus 
often arises from this sticky solution, ¢g., in the case of tho 
Bamboo Aphis, which is common in India, a black fungus grows 
in the sweet matter it exudes and forms a felt-like mass on the 
stems, 

‘The eggs are laid on the plant in the autumn, and remain 
there till the spring, when there hatch out from them wingless 
females, which do not lay eggs but produce young parthenogeni- 
tieally, This goes on til] autumn, the young reaching maturity in a 
week or ten days under favourable circumstances, and bearing young 
parthenogenitically in their turn, the insect thn multiplying 
exceedingly rapidly and in very large numbers. In autumn the 
Jast brood produced are males and females, the latter being usually 
wingless. These pair and eggs are laid. The winter is passed 
through in this stage, and the wingless stem mother hatches out 
in the sueceeding spring. The life-history is sometimes varied by 
some of the females of the last generation having wings. ‘These 
may then fly off to another plant, and lay. their eggs on it. This 
occurs in the case of the genus Chermes, whose life-history we will 
shortly consider :—In this genus the winter is paased through by 
the stem mother, who takes shelter at the base of the shoots 
vnder a thick coveritig of wood, aud can he found there in the 
spring, her proboscis buried in the bark of the shoot. She lays 
® number of eggs here, and these hatch out into Jarve, and the 
irritation caused by their feeding at the bases of the young leaves 
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ives rise to a gall formed by the young leaves swelling up at their 

ses, the young larve becoming enclosed in chambers within it, 
The larva grow to full size here, and by the time the gall is ripe in 
the summer they have acquired wings, and when liberated spread 
aver the plant. The effect of this gall is to cripple the ehoots 
The insects which leave the galls are winged females, and 4 certain 
number of them migrate to another food plant, upon which they 
Jay their eggs, which: are covered with a coftony deposit. The 
tales, which appear in the autumn only, pair with the females, and 
from the sexually produced eggs laid arise the stem mothers. The 
stem mother from’ the portion of the generation which flew -to 
the second host plant lives through the cold weather under the 
bark and appears in the spring. The larve arising from the eggs 
she lays spread over the shoots and feed upon the juices of the 
needles, and winged individuals from these finally return to the 
Gret host plant. Thus we have two generations of the same insect 
feeding at different times on two different host plants and we get 
the phenomenon known as parallel series. 

In Exrope a well-known instance of this is provided by the 
ingect Chermea ubtetis-curicts which forms the well-known 
pseudo-gails upon the spruce duritg one of the generations or 
series, whilst the other is spent upon the larch. In the N.-Wy 
Himalayas the writer has studied an allied species which he has 
provisionally named Chermes abielia-picear, which, whilat 
reaemblling ite European confrere in forming pseudo-galls upow 
the spruce, migrates subsequently to the silver fir, as the larch 
ia not found in these forests, 

Fsamity Atecropipat. 


These are minute insecta with mealy wings, seventeen- 
jointed antenna and two-jointed feet terminating by two claws and 
a third process. Little is known about them at present in India. 

In some cases they form scales upon plants, as in the case of 
the Coccid@ (vide below). An insect named Aleurodes eugenia 
has been reported as infesting Eugenia jambolana trees in Poona 
in thie way,” 

; Moyomrra, 

Tarsi consist of a single joint only. 

Faminy Coccina (Scare Esecrs). . 


: The form in which these insects are most usually known ia that 
of a amall scale or shell-like body closely adhering to leaves, fruits, 
or to the bark of trees, shrubs, &e. The scales thus formed are of 
the most varied form, so that no general description can he given 
of them.. The scale may be defind asan accumulation of excreted 
matter, comhined with tha cast skin or skins of the insect 
covering the body either totally or partially, and thus acting as a 


“Fora fuller account vide Departmental Noles on Insects which Affect 
Forestry, No. 1, p. 182. t Ibid No. 2, p. 195, 
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ry 
shield under which the subsequent development takes place. All 
eoocide do not form scates, but the habit of excreting a large 
quantity of matter to the outside of the body ia universal. The 
insects are usually minute with bnta single claw to the foot. 
‘The male has one pair of wings, bat no month parts; the female 
is wingless and usuully sodegiaded in form that most of the 
external organs and appendages cannot be distinguished. When 
first hatched they are tiny little creatures, and it is only later on 
that the females jose the power of locomotion, althongh in certain 
forme the females do not lose their antenus and legs. They heve 
no distinction between head and thorax. The beak is three< 
jointed. It is as they approach the adult stage that they become 
stationary and their bodies swell up and legs diminish, and the 
excretions forming the scales ate produced. The eggs are generally 
Jnid under the body of the female, and as she lays them her body 
gets thinner and dries up, forming a kind of dish-cover over them, 
above which are the cast skina of the moults, and above these 
the encrustations of the scale. When the male larve change,’ 
they chinge to a pupal stage which is exceptional amongst 
Hemiptera, In spite of the female being wingless these insects 
spread more and cause more damage than any other family 
of insects. The ability to spread depends upon the activity of the 
Jarva and on the facilities which exist for the transport of the 
eggs. Many of these, which are often laid inside cottony masses, 
are blown about by the wind, others are transported by birds, &e. 
Cocoanut palms in the Laccadive Islands, areca palms on the 
Bombay coast, and coffee bushes in Southern India and Ceylon 
are known to suffer to a serious extent from the attacks of 
Ovecide, whilst mango and orange trees, tea bushes and other 
plants have been reported as harbouring various species. + 


Information as to the atttacks of coccids in the forest is at 
present very defective in India. A genus by name Monophlebus has 
within the last wo years come to the front as containing serious. 
forest pests. The life-history of one of the species, a new one named 
recently hy Mr. E. Ernest Green as Monophlebus stebdingi has been: 
to some extent worked out, and the observations note have shown 
that this class of scale has serious destructive eapabilities when it 
swarms in large numbers, “During the last few years this coccid 
has swarmed in ever increasing numbers in the Siwalik sal forests 
and adjacent ‘areas both to the west of the Jumna and east of the 
Ganges. Its life-history as far as at present known is as follows ;— 
The young female larva first appears wpon the sal leaves 
during November as a minute yellow speck, This increases in 
size, and during Febroary it quite the leaves and take& up its 
position on the twigs. By the end of March it has grown into a 
fat, robust seale, half an inch or even ns much as 2 in length, 
by } or 4 in breadth, and covered with a white powdery substance, 
the colour beneath being orange or brown. ‘Tho plate accompany- 
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ing this number shows these insects feeding upon a sal sapling. 
‘The female is sexually mature about this time. During the whole 
of this period it retains possession of its legs and antenne and walke 
about over the largest trees, but spends most of its time with its 
beak firmly embedded in the bark of the twigs and smaller 
branches, from which it sucks up the.sap. It is also to be found in 
numbers on the upper portions of saplings. The scales are 
sometimes so thick on the stems and branches as to entirely cover 
the twige, which appear as if encrusted with snow. During the 
whole of this period they exude enormous quantities ofa saccharine 
solution, which coats the leaves and twigs, clogging up thé 
stornata, and drops down on to the parts of the tree below, thorough- 
ly wetting them and the ground beneath. When the insects are 
numerous this excretion can be heard pattering down like rain 
drops, and soaks everthing. The male larva has not yet been 
found, but the male pups is known and the sale adult, which is 
a small red fly with a pair of black wings and some appendages at 
the end of its body. It is [th inch in Jength with a wing expanse of 
faninch. It fertilises several females and the eggs are laid by 
the female in cottony sacs in crevices in the bark of the trunks and 
beneath fallen debris on the ground. They are crimson in colour and. 
shining, and one female lays over 450 of these in the sae. 


‘The damage done by the pest is serious, as young twigé 
and smailer branches dry up nader the many tappings to which 
they are exposed, the crowns of the trees thus being thinned out 
saplings similarly suffer severely. Other species and varieties 
of monophlebus have beeu found upon sissu, teak, mango and 
Prosopis spicigera, but their life-histories have yet to be worked 
out. 


Amongst useful species the Jac insect, Carteria  lacea, 
which secretes both wax and dye, the lac being poured out by 
glands on the back, must be mentioned. It lives upon the dhak, 
ber, pipal, kusum and other trees. The cochineal insect is another 
coccid which secretes # valuable dye. 


Useren Hemirrera, ¥ 


The family Pentatonide contains the soldier bug, an insect 
which ‘is useful in India, as it destroys caterpillars. ‘The 
Redwvitder ave predacious upon insecty and probably destroy 
nimbers of injurious forms. ‘The Chinese insect wax (Fulgoride) 
was at one time 4 very valuable insect, as from it a large trade in 
wax candles aprang up, the world’s markets being largely supplied 
from this source. It was thought at one time that the white insect 
wax (Geroplastes ceriferus) of India would be utilizable for the 
same purpose, but its wax proved to burn with too smoky a flame, 
and the general introduction of kerosine caused the experiments 
being made with it to be given up, Its only use at present is that it 
is eaten when found by villagers. As ulready mentioned, there arg 
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two extremely useful insects in the family. The lac insect (0, lacen) 
secretes both a wax anda dye. Tbe insect feeds upon the dbak 
(Buter frondosa), the ber (Zizyphus jujuba, pipal (Ficus 
religiosa), kusum (Schleichera trijuga), babul (Acacia arabicas 
and numerous olher forest trees. It yields two cropr in a year, the 
Jac encrnsting the twigs in large deposits, and forming a valuable 
article of forest produce, the world’s supply being supplied from 
india. 7 


The cochineal (Coccus cacti) secretes a valuable dye. An 
inferior variety in India lives upon the Opuntia (prickly pear). 


The Monophiebus Scale Insect in the Kheri Sal Forests. 

In his excellent “Notes on a tour through the Kheri Division, 
Oudh,” in the May number of the /ndian Forester, H. J. makes 
sume remarka anent the dying back of the young sal saplings for 
some years after first germination from the seed. He ales alludes 
to the periodic drying up and replacement of the leading shoot 
by extra vigorous side-shoota. 

H. J, goes carefully through the possible causes of these two 
serious drawbacks to rapid regeneration and gradually eliminates 
clear and forceful reasoning the many reasons to which auch 
might be attributed. Suppression from want of sufficient direct 
sunlight, failure to tap the petmanent water-supply and conse- 
quent scorching by the dry Winds of the hot season, frost, fires, 
grazing and injuries by men and other mammals—all are dealt 
with in turn and repudiated as unsatisfactory, since in every case 
examples where these causes could not be attributed are to 
be found in the areas under consideration. There remain insect 
attacks. ‘The writer of the note says: “ The scale inscct swarms in 
the eal forest at certain times of the year, but so far no conuection 
has been proved between its ravages and this habit of the sal tree. 
Common as it is, it is hardly credible that this insect should be 
s0 universa) that no part of the forest should ever be left 
undamaged hy it.” 


The scale insect here alluded to! take to bethe Monophlebus 
40 common during the Jast few years in the Siwalik sal forests. 
I would therefore draw the attention of H. J. to the note upon 
this insect in ‘Departmental Notes on Insects that Affect Forestry,’ 
No. 1, p. 140 (as also to pp. 274-275 of the present number), 
It is there distinctly stated that the drying up of leading shoots 
and dying down of saplings and the drying up of twigs and 
smaller branches upon old trees is attributed to this scales. Since 
the observations were made upon which that note was writtten 
the writer has had the opportunity of spending a month in 
the Dun Forests in ‘April, May (1902), the period when this 
scale’s attack culminates ; and anyone who has done this once in 4 
year when the infestation’ is particularly severe will have littl 
doubt as to the cause of the dying of young trees or drying up of 


“ We regret that we are unable to reproduce thia diagram, but it appoara to 
carry out Mr. Coventry's contention.—How, ED. 
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leading shoots. When one remembers that from early in February 
on to the end of April the scales confine themselves entirely first 
to the young twigs, subsequently moving down, as they increase 
in size, on to the older ones, or in the case of a sapling shifting 
lower down the shoot, and that daring the whole of this period 
they are continually tapping the twig, braveh, or shoot, one can 
scarcely be surprised at these Inter drying up. If H. J, ayetema~ 
tically bled the leader of a healthy sal sapling, through the months 
when it was starting the new growth of the year and was full of 
sap, he would not be surprised at the top dying. And yet this ix 
jast what is taking place in the forest under the action of the 
seales. Further, the insects excrete during the whole of thia 
period large quantities of a sngary material, which coats leaves, 
twigs, branches and shoots with a film which dries like varnish 
under the sun’s raya, clogging up the stomata and pores, and 
thus interfering with respiration, The photograph depicted’ here 
is one of a young sapling taken by Mr, Milward in April 1901, 
when we were inspecting the scale attack in the Sabbhawala forest 
in the Dun. It shows the fully developed scale insect (over half * 
an inch in length, oval, thick and fleshy) clustered in a aerried 
amass for several incbes ou the lower part’ of the leading shoot. 
Earlier in the year the coccids would have heen found near the 
summit. As they increased in size they moved down to the lower 
portion of the leader. The shoot thus dries up from the top 
downward. Mr. E. M, Coventry has noticed this to occur in the 
Kalesar forest on the western bank of the Jumna River, (vide D. 
N.1, 140). I would not however be understood to make the 
sweeping statement that the scale is the sole cause for the lamen- 
table state of affsirs in these sal forests, We require a careful series 
of experiments to be carried out on sample plots through a number 
of years before sucl a statement could be made. The damage 
may however be entirely due to insects nevertheless. In the Dun 
the seale ix appurently at times accompanied by another serious 
pest. This is a looper caterpillar, the larva of Boarmia selenaria, 
a moth of the family Geometridae. It isa large caterpillar, which 
attains its fall growth al the eud of April, [6 spends several weeks 
feeding upon the sal, and is excessively voracious, eating down 
leaves, inflorescences, and all the green shoots of the year. I bave 
“seen young saplings from which every particle of green had been 
devoured, and this just after they had developed their spring foliage. 
Mr. Milward and the writer noted in 1901 that ina number of 
instances the scale and looper were present on the tree in about 
equal numbers. In the photograph these looper caterpillars will 
be seen at the top of thé sapling from which they had stripped 
nearly all the green growth, At the time the photogragh was 
taken they were engaged in eating down the remaining green 
Shoots on the young tree. Young saplings attacked in this way 
by these two pests in the spring growing season were found, on 
being visited in the following September, standing black and 
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gaunt in the forest ; the complete defoliation and heavy tapping 
to which they bad heen subjected in the spring bad so reduced 
their vitality that they were quite unable to prodnee a second 
flush. Asa result of that severe attack of these two insects many 
young saplings undoubtedly died down. As neither of these pests 
nttack the roots so far as we at present know, these latter would 
remain unaffected, and the sueceeding year would send upa fresh 
shoot, Kurther study will, I believe, show that this looper hasa 
second or rains generation in the year which attacka the second 
flush of leaves. We believe that the Boarmwia is present in the 
Kheri sal forests. In Hampson's Moths in the Fauna series its 
distribution is given as general throughout India, With refer- 
efice to the adaptability of spreading possessed by thie scule I 
may add that each of the fat white insects, which are the females, 
Js cupable of laying over 100 eggs* (475 is the largest number 
yet counted ag laid by one insect), With such remarkable powers 
of reproducing itself it is scarcely surprising that in favourable 
seasons it swarms in such large numbers. 


From the above remarks I think it will be considered as mora 
than possible that the state of the young sal in the Kheri forests 
may ba dae to insect attacks. A few dry years, whilst towering 
perhaps the vitality of the tree, would favour the increase of its ” 
Insect aggressors, 


. This question, whilst being a most interesting one scientifically, 
is at the same time one of such sylvicultural importance that we 
trust divisional officers in charge of the N. W. Sal areas will look 
at it from the point of view to which H. J. has drawn attention 
and study the action of these two pests both generally over their 
whole forests and more closely in sinall specially selected areas, 


Grass for Payor Manufacture. , 
‘Major Prain, 1.M.S., has very kindly identified for us the 
1 grasses alluded to by M. G. Thompson in his letter in the last 
(Jone) number of the Magazine. 


The one resembling sabai or bhabar grass (Jechceemun 
angustifolium) is Pennisetum Alopecurus Stend. The Bengal 
Paper Mills Company have reported it to be equal to average 
Sahebgunge sabai grass. 

«The second grass sent, which Mr. Thompson thinks might 
form a usefal fodder grass, Major Prain has identified as Pospalum 
écrobiculatum Linn. var. Kora. 


‘These grasses would seem to be both worthy of attention with 


a view to their inclusion amongst the exploitable minor products 
bf the areas over which they grow. 2 


2" Vide Departmental Notes on Insects that Affect Forestry, No. 2) p. 818, 
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Tadian Pheasants and their Allies. 
By F, Finn, B.A, F.Z.S. 
(Continued from page’210.) are 
Crarter VII. : 
THE FRANCOLINS AND SPUR-FOWL. 


5 ‘Tne partridges to which the above names ‘are applied form 
two very distinct groups, the spur-fowl in particular being very 
easily recognizable, They are smallish birds, quite partridges in 
-aize, but with longer tails than partridges usually have, and as they 
“sometimes raise these in a folded form, they remind one much at 
such times of smal] bantam fowls, their resemblance to these being 
increased by the hare red skin which, as in fowls, surrounds their 
eyes, The cocks are always quite different in plumage from the 
hens, and have two or three spurs on each leg, the hens having one, 
_two or none. 


The birda are perhaps just as much miniature Jungle-fowl as 
‘Partridges, but they havenot the hackle or long tail-of the Jungle- 
“cocks, 80 that they may as well be classed with the partridges as 
anywhere else, the various groups of the phensant family being 
inter-related in such a complex way that it is quite impossible to 
‘arrange them naturally in a line,-so to speak—a difficulty which 
-besets all classifications. 7 

The Spur-fowl are only found in India and Ceylon, three 
tpecies being known; they all keep much to cover and are difficult 
to flush. : 


Tre Rep Sror-rown. ‘ 


; Galloperdia spadicea, Blanford, Faun. Brit. Ind. Birda, 
Vol, IV,, p. 108, 
Native names:—Chota, jungli murght, Hind. in Cential 
Provinces; chakotri, kokatri, Mabrattas in the Sybadri Range; 
kastoor, Mahtattas of the Deccan ; sarraoa koli, Tamil ; yerra-kodi, 
itta-kodi, Telugu. : : 
, ‘The general colonr of the:male of this species is chestnut 
the female being mottled black and buff; the legs and.base-of the 
bill are red, as well as the naked skin round the eyes. 

_ ,.The cock is about fourteen inches long, with a six-inch tail, 
and wing exceeding'this by half an inch ; the bill from gape is an 
inch in length, and the shank nearly twice this, The hen‘is a 
Jittle-smaller, . 

this Spur-fowl inhabits the ‘base of the Himalayas in Oudh, 
and is found in the peninsula south of the Indo-Gangetic plaid 
wherever the locality-is suitable, for it avoids cultivated and open 
country, frequenting hilly forest land. a 
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It varies a good deal in plumage, birds from Mount Abu and 
the neighbourhood being paler, especially the females, in which 
the black pencilling on the back is very scanty, and the ground- 
colour pale and greyish. About Matheran and Mahableshwar also 
hen birds ore very lightly pencilled, although the ground-colour 
is as rich as in typical specimens, 

This bird is shy and often solitary, a great runner, and seldom 
seen on the wing; the call of the male is said to be well imitated 
by the Mahratta name kokatré, being a kind of crow ; the general 
note iaa harsh cackle. It breeds between February and June, and 

ossibly again towards the’end of the year; three to seven eggs are 
hia, ofa buff or greyish colour. If is good eating in the cold 
weather, but requires hanging a few days. 
Tae Paintep Spur-FrowL. 

Galloperdia lunulata, Blanford, Faun. Brit. Ind. Birds; Vol. 
TV, p. 108, 

Native names :—Katngir, Uriya; Askaol, Orissa and Singbhum ; 
Hutka, Gond in Chanda; Kul-koli, Tamil ; Jitta-kudi, Telugu. 

This bird is slightly smaller than the last, the male being 
little over a foot in length; it also shows very little red round the 
eye. Its colour however makes it casily ‘distinguishable from 
any other partridge-like bird. The general colour is chestnut, 
with white black edged spots, the head is speckled with black and 
white, the crown being gloased with green, the shoulders are also 
dark glosay green, the tail is green-black and the breast huff with 
black spots. : 

The hen is of a uniform sooty brown, with the head mostly 
chestnut. The bill and feet are dusky in both sexex, not red as in 
the other species. This beautifully-marked bird especially affects 
rocky hills, and is somewhat focally distributed, I appears not to 
occar atall on the Malabar Coast, nor in North-Western India, nor 
is it found in the Bombay Presidency north of Helgaum, nor 
anywhere north of the Gangea. Although it cccuta in some parts 
of the Red Spur-fowl's territory, it does not extend so far to the 
west or north. Its breeding season is from March to May, and the 
eggs, which are glossy and pale drab in colour, do not exceed five 
in number. 


age The CEYLON Seur-rowL,. 

*  @uloperdin bicalearala, Blanford, Faun. Brit, Lad. Birds 
Vol IV. p.109, | a 

Native namee:—Haban or Seban-kukule, Cingalese. In size 
this bird is intermediate between the last two but has a Shorter 
tail than either of them, 4 
. , The cock hasa speckled appearance, being streaked above 
and on the flanks with white on a black ground; the neck in front 
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is white with black edgings and the breast pure white, the ramp is 
chestnut, and there is an intermixture of this colour on the 
shoulders; the tail and most of the wings are black and the lower 
part of the belly durk brown with pale spots. 


The hen is of a dull chestnut brown, and both sexes have red 
bills and feet as well as a red space round tho eye. 


This is the only Spur-fowl found in Ceylon, and it is confined 
td that island. Even there its range is not universal, for it is 
absent from the dry northern portion. Being, like the rest of the 
‘group, an inveterate skulker, and having a cackting note, it is more 
often heard than seen, It breeds from April to August, the eggs 
being cream-coloured, and usually only four in number. 


The Francolins are a numerous group of partridges mostly 
found in Africa; five species are, however, Indian, and these. include 
‘the most widely-spread and best known of our partridges. They 
are of the typical partridge form, with tails of meduim length, and 
no bare skin about the eye. In all the cocks differ from the hens 
either in plumage or by possessing spurs; these are always absent 
‘in the hens. The Francolins are inclined to affect cultivation, and 
‘are the beat of our partridges for sporting purposes, 

The commonest of all is— : 


Tae Grey Partagas. e 

.. Francolinus pondicerianus, Blanford, Faun, Brit. Ind, 
Birds, Vol. 1V., p. 139. 
‘ Native names :—TZitar, Ram titar, gora titar, safed titar, 
Hind, khyx, Bengali, Uriya; Gowjal huki, Canarese; kondari, 
Tamil; Kawunsu, Telugu; Oussa and watuwa, Cingalese, 
Z Both sexes are alike in colour in this species ; the upper parts 
igve brown, boldly pencilled with dark-edged, creainy white bars, 
and the lower buff with fine dark transverse pencilling ; the throat 
vis buff surrounded by a broken blackish band, and the outer tail 
feathers chestnut. ‘The . bill ia dark grey, the eyes dark, and the 
lega dull red. ‘The cock is distinguished from the hen hy being 
slightly larger and by having a sharp. spur on each leg. 

The cock is just over a. foot long, with the wing nearly six 
inches, and the shauk about an inch and a half. 


This bird is found almost all over India, but it avoids 
awamps and thick forest, and does not usually ascend hills to a 
higher level than 1,500 feet. It is absent from Lower Bengal and 
from the Malabar Coast south of Bombay ; and it is not found east 
of India. Westwards, however, it ranges as far as the Persian 
Gulf, It is most abundant where cultivation ig interspersed with 
bush jungle. and its harsh shrill call, beginning with single notes, 
and continued in trisyllables, is familiar to every one, for it is ag 
well known in towns as in the country, being a favourite cage bird 
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with the natives. Some of these latter like the note, but the great 
reason for keeping partridges is the sport they afford as fighting 
birds. ' So pugnacions are they, that L have seen two birds let out 
of their cages near a lawn which had no idea of “going to grass,” 
but flew at each other straightway; and they are commonly 
sanght hy putting ant a tame cock in a eage garnished with nooges, 
in which his wild assailants are caught. ‘To make him call and 
challenge them, he is blown upon, an act which. excites him to 
the greatest fury. Many birds also, at Caleutta at any rate, are 
brought in as mere chicks, and brought up by hand. It may be 
such specimeng are the very tame ones one sees following their 
owners like 80 many little dogs, when let out; but poesibly this 
partridge, like the chukor, can be easily, tamed when adult. 
Double-spurred birds now and then occur, and are naturally ‘pre~ 
ferred by thejnatives for fighting, but I have never seen such a one. 


For ordinary sporting purposes, amongst Europeans, this 
partridge ig not much esteemed; it is hard to flush, being an 
inveterate runner, and when you have got-it is apt to be dry and 
flavourless. The best time to get it in good condition ia in the 
early part of the cold weather. It has a very bad reputation as a 
filthy «feeder, but both Pea-fowl and Jungle-fowl, when found near 
villages, are not by any means blameless in this reapect, so that 
very possibly the humble grey is not so very much worse than his 
betters in this respect. ‘ 

The bréeding deason of this bird is an extended one, for 
while they usually go to nest between February and June, many 
‘breed a second time between September and November ; the eggs 
‘are brownish white, and six to nine form the clutch, : 


z Tae Swamp Parraioee. 
. ° Francolinua gularis, Blanford, Faun, Brit, Ind. Birds, Vol 
IV,, p. 14). ; 

Native names:—Kyah, Khyn, Raijah, Bengali; Kot, Koera, 
Assamese; Phil titar of the Cacharis. Formerly sometimes 
erroneously called the Chukore. F 

__ This species is ensily distinguished from most of our partridges 
hy its large size and comparatively long legs ; as in the last apecies, 
the sexes are alike -in. plumage, but the cock is easily distinguish- 
able by liis spare. The-upper plumage is brown barred with, buff, 
nnd the outer tail feathers chestnut, as in the grey partridge ; but 
the throat is bright rust-red, and the rest of the underparts hrown 
longitudinally streaked with white, so that the effect is very 
different. The bill is blackish, the eyes dark, and the legs dull red. 

The cock of this species, which is a little larger than-the hen, 
will measure fifteen inches, though his tail is only.a little over 
four; the wing is more than seven inches, and the shank 
measures two- and a quarter | ees be 
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‘The Swamp Partridge,”as its name implies, has a quite 
different habitat from our other species, affecting high grass and 
cane-brakes near the edges of rivers and jheels, though it will 
come inte cultivation to feed. It haunts the alluvial plains of the 
Ganges and’ Bratinaputra, extending from Pilibhit to the ex- 
tremity of Assam and Cachar, and even occurs occasionally on the 
Khasi plateau; it is, however, absent from the Sundarbans. © Very 
little is known about its breeding, but on two occasions five eggs 
belonging to the specizs have been taken in April; they were 
cream coloured and slightly speckled. ; 

Owing to the localities which it frequents, the Swamp, 
Partridge is usnally shot from elephants; but Dr. Blanford states. 
that he has shot it on foot near Colgong, in grass only three or four’ 
feet high, . He states that it much resembles the common grey 
partridge in its edible qualities, as it also does in its call; and it 
in equally pugnacious, Mr. Hume, in the ‘Game Birds of ‘India,’ 
falla foul of his ‘artist ‘for represetiting this species standing im 
water like a wading-bird. No doubt the draughtsman represented 
it thus in ignorance ; but it would be interesting to know if this; 
one of the very few swamp-hannting birds in the Pheasant family, 
ever does go voluntarily into water in the wild state. ‘The keeper 
of the aviary in which this species was confined in the London 
Zoo told me that he had seen it standing in water, and the white- 
winged Pheasant (Phasiunus principalie) which inhabits the, 
Bala-Morghab river's reed-beds, is known not only to wade but to, 
swim, if necessary. : i 

Tue Brack Pantrivge. Se: 


Francolinus vulguris, Blanford, Faun,, Brit. Ind. Birds, Vol.” 
IV, p. 135. ke 

Native names :—Hale titur, Hind., Hais-titar (the female) 
Nepal; etra, Garhwal; Vrembdi of the Manipuris, 

_ In this species the cock is spurred, and his plumage differs 
‘conapicuously from that of the female, His general colour is 
black with a long white patch on each side of the face, large 
white spots along the sides, and close white barring on the lower 
part of the back and the tail. There is a chestnut collar round 
the neck, and a patch of the same colour under the tail ; the 
shoulders and most of the wings are brown marked with buff, the 
markings following the edge of the feather ; the quills are barred 
with buff. The belly is pale chestnut marked with white; the 
crown streaked light and dark brown. 

) ‘Phe hen is somewhut like the cock above, but the barring of tha 
back and tail is coarser, and brown and boff instead of black and 
white. She shows no black on the head or below, and ino chest- 
not ou the neck exeapt at the back, She has the eyebrows and 
sides of the head bulf, the throat nearly white, aud the rest of the 
lower parts buff irregularly peneilled with brown. : 
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Young cocks aré more spotted with white than the old birds, 
and young hens also are spotted on the breast, not pencilled like. 
old ones. 


The bill is black in the cock and dark brown in the hen; the 
eyes dark and the legs orange-red in both sexes, 


The sexes both vary in size, but the cocks are the largest ; 
one will measure about thirteen anda half inches, with the tail 
four inches and the wing just over six; the shank about two. 

The Black Partridge with us inbabits Northern India from 
Sind to Manipur ; its southern boundary runs south of Cutch and 
north of Kattywar, and thence to the Chilka Lake in Orissa. 
To the northward it ascends the outer slopes of the Himalayas, 
following the river valleys to about five thousand feet ; Manipur 
is its eastern and southern limit, but it has a wide range to the 
west of India, ranging through Persia and Asia Minor even to 
Cyprus. It formerly inhabited Greece, Italy, Sicily and Spain, 
and appears to have been the bird known to the Greeks and 
Romans as Attagen, and was much esteemed for the table. It has, 
however, become estinct in these western countries, and is 
evidently a bird which needs careful preservation. This it well 
deserves, as it is an excellent sporting bird, and very good eating ; 
in fact, one of the most desirable of all partridges. Its strong- 
hold in India is the Indo-Gangetic plain and the regions adjacent; 
it especially affects high grass and tamarisk scrub near water and 
cultivation, and often cultivation itself. It is generally met with 
singly or in pairs. The male has a terribly harsh call-note or 
erow, which he is fond of uttering from an anthill. There isa 
pretty native legend which renders the call as “Subhdn, teré 
kudvat,” but I have never been able to fit these pious words to 
it, or any others. The Black Partridge breeds from May to August, 
most nesting in June: the eggs are fairly numerous, six to ten 
in a clutch, and drab in colour. 


Tae Painrep ParrrincE. 


Francolinua pictue, Blanford, Faun. Brit, Ind. Birds, Vol, 
1V., p. 137. 


Native names :—Titar, kala itav, Maharatta; kakhera 
hodi, Telugu. 


In this species neither sex possesses spurs, and the 
hen and the cock ere much alike, though not indistingaishable. 
It is rather smaller than the Black Partridge. The cock ig 
not unlike the mule of the Black Partridge above, but very 
different below, being so heavily spotted with white that there is 
only enough black to separate the spots; there is no chestnut 
coliar round the neck, but the eyebrows, face, and throat are 
chestnut. Inthe hen the throat is whitish, and the bars on the 
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back are buff, aud wider apart than in the cock, The bill is 
blackish, the eyes dark, and the legs orange-red. 


This bird occupies a territory south of the Black Partridge’s, 
the southern limit of that bird being the northern frontier of the 
painted species; this becomes rarer towards the south, and ia 
absent from the Malabar Const sonth of Bombay, as also from 
Mysore. Nor is it found in the Peninsula south of Coimbatore, 
although occurring in Ceylon on some of the hills west and 
south of Newera Eliys. It is not found east or west of India, 
it meets the Black Partridge on the boundary of that apecies, 
and hybrids between the two are occasionally fond. Its general 
habits and sts qualifications as a sporting bird and table delicacy 
are much the same asthose of the Black Partridge, and it may be 
regarded as one of our most desirable game birds. It is more often 
found in cultivation than the other species, and also more 
frequently found in dry grass land at a distance from water, so that 
it would appear to be of a more adaptable natere. Another detail 
of its habits which differs from those of the other species is ita 
partinlity for perching on trees, whence the male frequently calls ; 
he has 4 diferent and less harsh note. Its nest and eggs are 
much like those of the Black Partridge, but it seems to breed 
somewhat later. 


Tue Easrern on Curnust Francouin, 


Prancotinus thinensis, Blanford, Faun. Brit, Ind. Birds, 
Vol. IV, p. 138. 


Native name; ~Kha, Burmese. 


‘This species ig intermediate in size between the black and 
the painted francolins; the sexes differ in colour nearly as con- 
spicnonsly as those of the black species, and the male only: 
possesses spurs, ‘The general colour of the cock is black spotted 
with white, these spots becoming broad bars on the belly. The 
top of the head ia brown with pale edges aud black forehead and 
eyebrows; there is another black band from the corner of the 
mouth to below the ears, and between this and the eyebrow a 
white streak covers the side of the face, the throat being also 
white. The lower back is black with close narrow white bars; 
under the tail isa chestnut patch, and the shoulder feathers and 
innermost wing quills are edged with chestnut and have the 
spots boff, 


The hen is brown above, with a pale mottling ; the lower 
back js barred with buff and brown; the chin and throat dirty 
white, and the underparts below this buff barred with dark brown, 
and plain chestnut under the tail. On the head the eyebrows and 
cheek-stripes are brown, and the light band buff, The beak is 
dark brown, eyes light hazel, and the legs orange. 
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This Francolin is found, in our limits, only in certain parts 
of Burma, and in Karennee, It is common in certain localities 
north of Prome in the Irrawaddy valley ; it has also been obtained 
in Toungoo and the Thounggyen valley. Outside Barma it 
inhabits South China, Cochin China and Siam. Its general 
habits resemble those of the twa previous species ; it haunts forest 
clearings and waste Iand, and is also found in bamboo jungle. In 
Burma it breeds in June and July ; as many as eight eggs may 
be laid, and they are pale buff in colour, 


(To be continuen.) 


Vi-EXTRACTS, NOTES, AND QUERIES. 


“ Spike” in Sandal Trees. 

T nap your interesting article on “ Spike” disease in sandal 
fome weeks ago. May I venture to say something about it in 
your valuable paper, 1 have read with great interest Mr. Barber's 
Report on the above aubject in the Zadiiim Forester, Some very 
interesting experiments might be tried and noted. Ihave been 
stationed in this Taluq (Hunsur: for 14 years, and have noticed 
the alarming extent the spike disease has taken hold of the sandal, 
In Mr. Barber's Report in the ladian Forester he quotes Mr. 
McCarthy, who says that the spike disease “originally came from 
Mysore in to Coorg.” ‘This I heg to differ from, becatse near the 
Coorg boundary the disease seems to me worse than towards the 
east. True, just outside the town of Hunsur the disease has got a 
thorough hold of the trees, but how far east this spike disease 
extends I cannot say. 1 would be very much obliged to some 
Forest Officers in the Mysore service who would give me some data 
on this subject in their respective districts, Mr. Barber seems to 
be in some doubt whether sandal trees with the disease produce 
flower and frnit. Tsay they do, as L have seen it, I hope to get 
photographs of it, and if Mr. Barber would eare to see them I 
will very gladly send him a copy. 


Another interesting thing I tried was how Jong sandal trees 
with spike live. In August last I marked three trees which were 
all ina line about 15 feet apart. I marked the trees as follows :—~ 
Nos, 1, 2 and 8. No 1 tree had the disease when I marked it, No. 2 
had just begun spike. Nos. 1 and 4 were on the left and right 
and No. 2 was in the centre. From time to time ‘I used to 
imspect these trees and watch their progress. Some time in 
November I inspected these trees again, and found No. | tree waa 
dying fast. No, 8 the disense was spreading rapidly all oh the 
tree, No. 2 tree no spike, but dying in a diferent way. On the 
Ist February I had a look at them again, with the result that 
No. | tree was found quite dead, No. 3 tree ina very bad state, 
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No. 2 tree dying, but still with no appearance of spike. How 
can Mr, Barber ncoount for No. 2 tree not getting spike? Just 
hefore writing this I had a look at Nos, 2 and 3 trees (No. 1 I 
ld dug up). No. 3 tree is all but dead, and T would venture to 
say that. it will be quite dead by the middie of next month, No. 2 
tree has no appearance of spike as yet, So in this individual case 
the life of this tree, since it started getting spike, is eight months, 
I hope to try this experiment in other localities in this range so aa 
to strike an average to find out the length of time they live after 
once getting the disease. 

As regards Lantana having anything to do with apike iss 
I think, doubtful, as for instance, in a certain gentleman's 
compound here, where Lantana has never been known to exist, 
certain sandal trees have been watched by him from time to time. 
There is certainly an appearance of spike on them. I don’t think 
any one can say for certain now that Lantana is the cause 
of this, 

Js spike a new disease ? Sandal has been in existence for 
years and years in the Mysore Province. The disease may have 
existed some time or other, but whether it did or not, it is of a 
vory virulent type at present. Some one Jaughed at me at the 
idea of having mentioned this subject, and said that the disease 
must have been going on for years and yet there is sandalwood to 
fill our hoties with, Let that beas it may, but if any one would 
care to come round with me T will show them what havoc the 
disease is doing at present. Trees of all sizes, except saplings, 
get it, but at what age it makes its appearance, I would not 
venture to say. 

The question now is, what is to be done to cheek the spread 
of the disease ? In Coorg I believe they uproot all sanda) trees 
with the first appearance of spike, It is all very well to do this in 
Coorg, where the area of sandal is not great, bub in Mysore it is of 
a very different matter. Sandalwood is the chief source of revenue 
for the Mysore Forest Department, and I think the Mysore 
Government should go in to the matter at once and see what can 
be done. I think itis ofa far more serious matter than rome 
people think, Young trees die off in hundreds with no heartwood 
and are only useful for firewood. If this be the case, how long 
will sandal last at the present death-rate ? 


P. E. Bensox, in Indian Planting 
Hounscr. . and Gardening, 


. Prosidont Roosevelt on Forestry. 


Ow the 26th March last the versatile President of the United 
States found leisure to lecture before the Society of American 
Foresters. at Washington on ‘The Importance of Practical Forestry.” 
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His lecture forms a clear and concise statement of the value and the 
aims of rcientific forestry, and as such may be read with as much 
edification in India as on the spot where it was delivered. After 
laying down the theorem that the forest policy of any country 
must be an essential part of his land policy, Mr. Roosevelt 
went on :— fe 

First and foremost, you can never afford to forget for one 
moment what is the object of the forest policy. Primarily that 
object is not to preserve the forests because they are beautiful, 
though that is good in itself; not to preserve them because they 
are refuges for the wild creatures of the wilderness, though that, 
too, ia good in itself ; but the primary object of the forest policy, 
as ofthe land policy, of the United States is the making of 
prosperous homes. It ia part of the traditional policy of home- 
making of our country. Every other consideration comes as 
secondary, The whole effort of the Government in dealing with 
the forests must be directed to this end, keeping in view the fact 
thatit is not only necessary to start the homes as prosperous, but 
to keep them so. That is where the forests have got to be kept, 
Yon ean start a prosperous home by destroying the forest, but you 
don’t keep it prosperous. 


And you are going to be able to make that policy permanently 
the policy of the country only in so far au you are able to mike 
the people at larga, and above ail the people conoretely interested 
in the results in the different localities, appreciative of what it 
means. Give them a full recognition of its value, and make them 
earnest and zealous adherents of it—keep that in mind, too, That. 
is the only way in which, permanently, this policy can be made a 
success, In other words, you have got to convince the people of 
the truth, and itis the truth, that the succesa of homemakers 
depends in the long run upon the wisdom with which the nation 
takes care of its forests. Now, that seems a strong statement, It 
is none toostrong. There are small sections of this country, as 
of every country, where what ie done with the woodland makes no 
difference ; but over the grent extent of the country the ultimate 
well-being of the homemaker is going to depend in a very large 
part upon the intelligent use made of the forests. Now, in other 
words, you yourselves have got to keep this practical object before 
your mind, You have got to remember that a forest which 
contributes nothing to the wealth, progress, or safety of the 
country is of no interest to the Government, and should be of 
little to the forester, Your attention must be directed not to the 
presorvation of the forests as an end of itself, but asa means for 
preserving and increasing the prosperity of the nation. - 

“Forestry is the preservation of forests hy wise use,” to 
quote a phrase I used in my first message to Congress, and keep 
before your minds that definition, that forestry is the preservation 
of forests by wise use; not by abbreviating the use, but by making 
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the forest of u#e to the settler, the rancher, the miner, the man 
who lives in the neighbourhood, and, indirectly, the man who 
may live hundreds of miles off down the course of some great river 
which has had its rise among the farest-bearing mountaine. 

‘The forest problem is in many ways the most vital internal 
problem of the United States. The more closely this statement 
is examined, the more evident its truth becomes. In the arid 
region of the West, agricultural prosperity depends first of all 
upon the available water supply. Forest protecion aione can 
maintain the stream flow necessary for irrigation in the West, and 
can prevent the great and destructive floods so ruinous to com- 
munities farther down the same streams that head in the arid 
regions. 


The relation between the forest and the whole mineral in- 
dustry is an extremely intimate one, for, as every man who has had 
etperience in the West knows, mines cannot be developed without 
timber, usually not without timber close at hand. In many 
tegions through the arid country ore is more adundant than wood, 
and this means that if the ore is of low grade, the transportation 
of timber from any distance being out of the question, the use of 
the mine is extremely limited by the amount of timber available 
close at hand. 


The very existence of lumbering of course—and lumbering is 
the fourth great industry of the United States—depeuds upon the 
success of your work, of our work as @ nation, in putting practical 
forestry into effective operation. 


As it is with mining and lumbering so it is in only a less 
degree with transporation, manufactures, commerce in general. 
The relation of all of these industries ig of the most intimate and 
dependent kind to forestry. 


It is a matter for congratulation that so many of these 
great industries are now waking up to this fact, the railroads 
especially, managed as they are by men who are obliged to look 
ahead; who are obliged by the very nature of their profession 
to possess a keen insight into the future have awakened to a 
clearer realisation of the vast importance of economical use 
both of timber and of forests. Even the grazing industry, as 
it is carried out in the great West, which might at first sight 
appear to have little reference to forestry, is nevertheless closely 
related to it because great areas of winter range, ranges available 
and good for winter grazing, would be absolutely useless without 
the summer range in the mountains where the forest reserves lie, 

Aw all of you know, the forest resources of our country are 
already seriously depleted. They can be renewed and maintained 
only by your co-operation, by the co-operation of the forester 
with the lumberman, with the practical man of business in all 
his types, but above all, with the practical man of business 
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whose profession. is lumbering. And the most striking and 
encouraging fact in the forest situation is that lumbermen are 
realising that practical Inmbering and practical forestry are allies, 
not enemies, and that the future of each depends upon the 
other. The resolutions passed at the last meeting of the 
representatives of the lumber’ interests, which occurred here in 

ashington, were a striking proof of this fact, and a more 
encouraging feature of the present situation. As long as we 
could not make the men concerned in the great lumber industry 
realise that the forestera were endeavouring to work in their 
interests, and not against them, the headway that could be 
made was but small, and we will be able to work effectively and 
bring about important results of a permanent character largely 
in proportion as we are able to convince those men, the men 
at the head of that great profession, of that great business, of 
the practical wisdom of what the foresters of the United States 
are seeking to accomplish. 


The last analysis, the attitude of the lumberman toward 
your work, will be the chief factor in the success or failure of that 
work, In other wards, gentlemen, I cannot too often say ta you— 
as, indeed, it cannot be too often said to any body of men of 
high ideals and good scientific training who are endeavouring 
to accomplish work of worth for the country—that they must 
keep their ideals and yet seek to realise thein in practical ways. 
The United States is exhausting its forest supplies far more rapidly 
than they are being produced, The situation is grave, and there 
is only one remedy. That remedy is the introduction of practical 
forestry on a large scale, and of vonree that is impossible without 
trained men—men trained in the closet and by actual feld-work 
under practical conditions. You have created a new profession--a 
profession of the highest importance, a profession of the highest 
usefulness toward the State; and you are in honour bound to 
yourselves and to the people to make that profession stand as 
high as any other—as the profession of law ; as the profession 
of medicine ; as any other profession most intimately connected 
with our highest and finest development as a nation: You are 
engaged in pioneer work in a calling whose opportunities for 
public service ate very great. “Treat the calling seriously. 
Remember “how much it means for the country as a whole. 
Remember that if you do your work in a crude fashion, if you 
only half learn your profession, you discredit it as well aa 
yourselves. Give yourselves every ‘chance, by thorough and 
generous proparation and by acquiriug, not only a thorouglr 
knowledge, not only the knowledge that goes deep) ‘hut at wide 
outlook over all the questions on which -you have to tonch. The’ 
profession which -you have adopted is one which’ touches the’ 
Republic on almost every side—political, social, industrial, ecom- 
mercial —and to rise to its level you will need a wide acquaintance: 
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with the general life of the nation anda view-point both broad 
and high. Any.profesaion which makes yon -deal with your 
fellowmen at large makes it necessary that if you are to supceed 
you should understand what those fellowmen are, and not merely 
what they are thought to be by people who live ia the closet 
or the parlour. You have got to know who the men are with 
whom you are to work, how they feel, how far you can go, when 
yeu. have to stop, when it is both safe and necessary to push on, 

‘ou have got to know all of those things if you are going to do 
work of the highest value. ' 

I believe that the foresters of the United States will create 
a more effective system of forestry than we have yet seen. If 
not, gentlemen, if you do not, I will feel that you have fallen 
behind your brethren in other callings; and Ido not believe 
that you will fall behind them. Nowhere else is the development 
ofa country more closely bound up with the creation and 
execution of a judicious forest poliey, This 3a, of course, 
especially true of the West, but it is true of the East also, 
Fortunately, in the West we have been able, relative to the 
growth of the country, to hegin at an earlier day, so that we’ 
have been able to establish great forest reserves in the Rocky 
Monntains, instead of having to wait and attempt to get Congress 
to pay a very large sum for their erention, as we are now 
endeavouring to doin the Southern Appalachians, : 

After congratulating his hearers on tho good start that had 
been already achieved, the President ended hy saying :— 

Twenty years ago a meeting such as this to-night would 
have been impossible, and the desires we here express would 
have been treated as having no possible relation to practical life. 
We have reached a point where American foresters, trained in 
American forest achools, are attacking American forest problema 
with success. That is the way to meet the larger work you have 
before you. It will be a difficulé work, Which, again, is true 
of almost any work worth doing; it will be a difficult work, and 
all the more so hecause precerlents are lacking, It will demand. 
training, steadinese, devotion, and esprit de corps, fealty to the 
body of which you are members, a desire to keep the ideala- 
of that body high, The more harmoniously you work with 
each other, the better and more effective your work will be; and 
acondition precedent upon your usefulness to the body politic, 
as a whole, is the way in which you are able to insti your own. 
ideals into the mass of your fellowmen with whom you come in 
contact, and atthe same time to show yonr ability to work in a 

ractical fashion with them, to convince them that this is a 
usinars matter. It will be for them to co-operate with you ta 
convince the public of that, and above all, so to convince the 
people of the neighbourhoods in which you work, and especially 
the lumbermen and the others who make their life-trades dealing” 
with the forests. —The Pioneer, 
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Forestry: 


(From the Timber Trades Jovrnal.) 


_ Inthe House of Commons on Tuesday night, Mr. Herbert 
Tawis (Flint Boroughs) urged “that it is expedient to give effeot 
as early as possible to the recommendations of the Departmental 
Committee on Forestry.”* There were two cardinal facts in 
connection with the question which, he snid, deserved the atten- 
tion of the House and the country. The one was that the United 
Kingdom paid the enormons sum of £26,000.000 for imported 
timber, and the other was that the country contained 21 million 
acres of waste land ona large proportion of which afforestation 
conld be undertaken with satisfactory financial reanlts. The 
pvidence that was given to the Committee on afforestation unani- 
mously favoured soma immediate and effective provision of 
bringing systematized instruction within the reach of owners, 
agents, forestera, and woodmen. That was a enrdinal point of 
the recommendations of the Committee, and he was glad to believe 
that the President of the Board of Agriculture was himself in full 
sympathy with the spirit of that recommendation. 


Mr. Hanbury safd afforestation was a very important question, 
in which he had tnken considerable interest. When we saw how 
the supply of the rest of the world was gradunlly diminishing, 
nnd with the possibility before ns of something like a timber 
famine in the not very far distant future, it behoved us to look 
more carefully than we had done in the past to onr own 
timber tupply, There was a good deal of land in the country 
which hardly brought in any agricultural returns, and he thought 
it very probable that much ‘of that land might pay better nnder 
timber. In varions parts of the country they heard about the 
water supply becoming very ecarce, and it was quite possible 
that a gronter growth of timber in this country might go some 
way to remedy even that defect. (Hear, hear ; The Departmental 
Committee had evidently conducted their work with the 
greatest possible care, bul the evidence had not yet been pnblished, 
and the hon’ble member had the advantage of him, so that he 
would not expect him to express now any definite opinion as to how 
far their recommendations should be given effect to. The 
recommendations would undonbtedly receive his very careful 
consideration, and if supported by the evidence he had no doubt 
they ought to receive the attention of the Government, 


Mr. Lewis asked Ieave to withdraw his motion. 
The motion was by leave withdrawn. 


: Mr, Nolan (Lough, 8.) rose to call attention to the impor- 
tance of this subject, when 


« » Vide No. 4, p. 155, of this Magazine (April 1908), 
p . 
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Notice having been taken that there were not 40 members 
present, and a quornm not being formed after the usual interval, 


The House stood adjourned at 11 0’ clock. 
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Harry Charies Hill. 
By Sir Dierricn Branois, K.C.LE., F.R.S, 


: The excellent notice of my dear late friend, which appeared 
in the Indian Forester of January last, has given me great 
pleasure, and I wish to supplement it by o few recollections of 
iny own. 

Hill was educated at the Sutton Coldfield Grammar School. 
At the entrance examination for the Indian Forest Service in 
1869, he was only 17 years old, and was one of the youngest who 
competed at that examination, Nevertheless he came out not far 
behind the first successful candidate, beating several men from 
public schools and others considerably older than himself. Hill 
had passed in French, and henee was among those who were sent 
to atudy Forestry in France under the arrangements which I 
had been permitted to make while on furlough at home in 
1866. Under these arrangements the students were in the first 
instance cent to Haguenau in Alsace for a course of practical work 
ander Clément de Grandprey, who was then in charge of those 
forests, On the outhreak of the Franco-Prussian war this work 
came to an end, and in August 1870:the English students were xent 
home, where they were employed under Dr. Cleghorn’s guidance 
in studying Natural aciences, Hindustani and Surveying, first at 
St. Andrews and afterwards at Edinburgh. At St, Andrews Elill 
obtained the prize for Practical Chemistry, and at Edinbargh 
he was first in the Surveying class, ‘The students returned to 
Nancy in August 1871, and completed their course there in 
October 1872, working steadily and without any holidays, aa 
the ordinary course of the Forest School was of two years’ duration 
and they had barely 15 months todo it in. At that time I was 
in England on my second furlough, and went to Nancy to sea the 
students. On this occasion the Professors told me: “ Zous vob 
jeunes Anglais eout de bons garcons, mata Hill c'est le vrai 
Forestier.” At my suggestion the Right Hon’ble Sir Mountetuart 
Grant-Doff, then Under-Secretary of State for India, also went to 
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see the English students at Nancy and he was greatly strack with 
Hill. whom he only met on that occasion. He retained a vivid 
recollection of him and has asked me to say that he was deeply 
grieved when he heard of his death. . 


After working in Qadh for two years, Hill was attached to 
the Forest Survey Branch, which in 1873 had been organized by 
Lieutenant-Colonel F, Bailey. In consultation with that officer 
Iconceived the idea of uttaching temporarily one or two pro- 
dessionally trained men to the Forest Survey. Several young 
offivers, to whom I made proposals to that effeet, raised objections : 
“We have learnt surveying and do not require further practice 
in that work. It is more useful for us to stick to Forest work 
proper.” Bailey, while at home on furlongh, had visited Nancy, 
and Bagneris, one of the Professors, had recommended him to 
get Hill for the Forest Survey. When the proposal was made to 
Hill he agreed at once, and his joining the Forest Survey 
jas proved most useful to. himself and to the public service, 
Colonel Bailey writes: “During the time Hill was under me, 
I formed a high opinion of his ability and devotion to his 
duties; he quickly picked up the work, and in due course rendered 
valuable assistance inthe development of the Survey Branch.” 


i In 1876 Hill was transferred tu Burma, where he was first 
employed in Tharawaddi and Prome on demareation work’ and 
afterwards held charge of the Toungoo Division, At this transfer 
he did not grumble for he realized that service in Burma was 
a necessary preparation for advancement to higher and more 
responsible positions. In 1866, when I had the good fortune of 
selecting two distinguished young German Foresters for the 
Indian Forest Service, Dr. Schlich and Mr, Ribbentrop, my idea 
was that, ifull went well, the former would eventually ‘suceced 
ime; accordingly I arranged that he should be posted to Burma 
and afterwards successively to other Provinces. Again, in 1874, 
when we were together in Jaunsar, Linformed Mr. Ribbentrop 
that his time had come to go to Burma, 


My reason for this action was, that the forests of lower 
Burma had since 1856 been worked on a well-considered plan 
and had ever since that time yielded a steadily increasing annual 
crop of teak timber and of revenue, while im other Provinces 
similar resulis had been attained at a much later period. Now, 
since the annexation of upper Burma, the net annual revenue 
produced by the Barma forests equals the net forest revenue of 
ull other Provinces taken together, It stands to reason that 
service in Burina inust be regarded as @ necessary preparation for 
employment in the highest appointments. 


Uill soon distinguished himself in Burma. From’ 1881 to 
1884 he was acting as Conservator, first in Tenasserim and 
afterwards in Pegu, Subsequently, in 1885 and 1886, he was 
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Conservator of Forests in the Punjab, until, after the annexation 
of Upper Burma, he was sent back as Conservator of Forests and 
ex-officia Secretary to the Chief Commisioner in the Forest, 
Department for Upper Burma, In August 1889, he was appoint- 
‘ed to act as Inspector-General of Forests. ‘I'he remainder of 
his career is well-known to the readers of the Indian Forester. 


He was ou furlough at home from March 1891 to March 
1893, and on that occasion {summer of 1891) I had the privilege 
‘ef his company on a three months’ tour with the Cooper’s Hil? 
Forest students. This was the fourth tour I had undertaken, 
end my experience had led me to the conclusion that there three 
months’ tonrs were to a great extent a waste of time and 
money. Hill at once understood the position. He saw that, 
though the students had had the inestimable privilege of 
Dr. Schlich’s excellent teaching, the majority of them did not 
realize the importance of their own profession and did not fully 
understand what they saw on these tours. It was due mainly to 
his influence that the new system, which I had advocated, of 
sending the Cooper's Hill Forest students to Germany for actual 
gerviee under Prussian Forest officers, was sanctioned, and 
this period of preparatory service has now fortanately heen extended 
to nine months, Under this system, which was established with 
Dr, Schlich's full conenrrence, the students now derive the ful] 
Henefit of his excellent teaching, and thie probably is now 
acknowledged by all those who have ad the privilege of studying 
at Cooper's Hill. 
| Hill fully realized the necessity of making Forestry indigen- 
ous in India and the drawback of its remaining an exotic plant, 
He ‘appreciated the advantage of inducing young Native 
gentlemen of the more influential classes to enter the Forest 
School and the Forest Service. He strongly supported the 

roporal to class Forest Rangers in the Provincial and not in 
the Subordinate Service. In this respect he did not succeed, hut 
in course of tine Forest Rangers will doubtless be classed in the 
Provincial Service. 

. Hill did not claim to be a scientific man either in Botany or 
fn Zoology. He was familiar with the trees and animals of the 
forest, and he approached the manifold questions, which the treat- 
inent and management of forests presentiin India, from a scientific 
point of view. We all know that he was truly great as a sports 
man, and this was an important advantage to him in his work. 


A Forester, more than almost anybody else, must use his eyes 
and must be ableon the spot to draw conclusions from what he has 
observed, and the training of a sportsman is an excellent help in 
his work, It makes life in the forests delightfa) to him, it induees 
biu not only to visit the forests, but to live in them. He becomes 
much easier familiar with the development. of the growing stock” 
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and its requirements, than a man who is nota sportsman. It 
gives me great pleasure to call to my mind the great achievements 
in Indian Forestry of Colonel Pearson, Colonel Doveton, Colonel 
F. Bailey and the late Colonel Peyton. These eminent men bad 
not had the privilege of a regular training in their profeasion, but 
their love of sport made the forest their home, and this is the 
first condition of success in our business. 


The readers of this paper will not misunderstand me. I have 
often heard people in India, as well as in England. say that a keen 
sportsman must necessarily be a good forester. This is about as 
absurd as the idea which, untila short time ago, wae cnrrent in 
Engiand, and which to this day is held by many English botaniste, 
that a goad botanist must necessarily be a good forester, Both 
love of sport and devotion to Rotany or Entomology are most 
useful helps, but they are not Forestry, The forester's business 
is to solve the problems of sylviculture and of forest management 
in a practical manner, and Hill realized this to the fullest extent. 


Hill loved his profession: success in sylviculture, in fovest 
management and in adminstration, was the aim of his ambition, 
He was strong and determined in endeavouring to carry what he 
considered necessary for the welfare of future generations in 
India. At the same time he had great tuct and he readily 
gained the confidence of those who were associated with him in 
public affaira, I am proud of having had the privilege of his 
confidence and his friendship. 


Recollections of the early days of the Indian Foreat 
Department, 1868—1864, 


By Cotonen G. F, Pearson, 1LF.S., Rrp. 


Tn the year 1858, when the embers of the Mutiny were still 
smouldering in the country, I was in commiand of a regiment of 
Military Potice at Seoni in the Central Provinces. The corps 
consisted of a squadron of Cavalry and four companies of Native 
Infantry, in all about six hundred men with three English officers, 
It was in September of that year that Tantia Topee made bia 
celebruted raid into the Decean During the raid he halted for 
three days with three thousand Cavalry at a place on the Pench 
river, not sixteen miles from my station. We fortified the public 
offices as best we could with entrenchments and sandbags, but 
whether his horses and men required rest, or whether he considered. 
us too insignificant to claim bis attention, he did not attetk us, 
but retreated across the Nerbudda on learning that a British 
regiment and at least two batteries of Artillery were stationed at 
Nagpore, which was without doubt his rea] objective. He was not 
long after captured in Rajputana and his followers broken up and 
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dispersed. While he was near us we had an anxious time; { can 
youch for it that there was little sleep for any one in Seoni until 
he retired across the Nerbudda, 


My principal duty while in commund of this force was to 
patrol the country, rout out any mutineers and disaffected natives 
who might be skulking iu the hills or forests, and it was while 
employed in this way that my attention was first directed to forest 
conservancy. 


As soon as the Mutiny was suppressed the railways were 
taken in hand and the timber merchants and sleeper contractors 
raided the forests for timber, felling trees wherever they liked, 
generally finding they could not remove them after they were down. 
It was only necessary for a contractor, whether European or 
native, to obtain a parwana or order from the civil authorities to 
cut timber for him to set to work, and as every Gond carried an 
axe it was not long before the forests were strewn with fallen 
logs, no attempt being made to collect or store them. In fact in 
many cases it was impossible to do so, with the result that the 
greater part of the timber was either totally or partially destroyed 
when the forest fires set in. 1 continually brought this to notice 
in my reports, and my having done so, no doubt paved the way 
tothe formation of a department whose duty would be the 
preservation of the forests from ruin. It may be of interest to 
qmention that the granting of these parwanas waa not without its 
after-use, as when the rights of Government to the forests and 
timber in them were questioned, they belped to prove a claim. 
‘The use of the term ‘Conservator’ was also deliberately adopted at 
this time by Government, as indicating more strictly the first 
duty of the Forest Department. Then, as now, there was a 
disposition in some quarters to insist on its being a revenue 
producing department, an idea which, if carried out, would neces- 
sarily end in forest destruction, 


In the spring of 1859, under instructions from Mr. A. Cox, 
Officiating Commissioner of Jubbulpore, I made a thorough inspee- 
tion of the forests of the Mundin plateau and of those along the 
Meykeel range as far as Bundhara, Starting from Mundla in 
March, I marched through the Khormeyr country, which forms 
the upper basin of Nerbudda, to Ajwar Kantak, from near which 
place that river takes its rise. To this point the Satpura and 
Meykeel ranges converge, forming the two great. plateaux of Amar 
Kantak and Goura Dadur atan elevation of 3,5°0 feet above sea 
level, and I have n vivid recollection even at this distance of time 
of the frand view obtained from them, standing oul as they do 
like great headlands into the plains of Chattisghar and Paindra, . 
fully 2,000 feet below them. I remember, too, on the Choura 
Dadur falling in with a splendid herd of bara singah or Indian 
red deer, in the open, and by careful stalking 1 managed to secure 
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the stag, whose horns—-with those of a large birffalo I shot near 
Raigur Bitchia—are now on the walls ofthe hall in my brether’s 
house in North Wales, 


From Amar Kantak I tumed back to the 8. W., following 
the ranges for nearly 200 miles, visiting every hilltop and dadur, 
exploring the forests, noting their contents and getting as far as 
possible into touch with the Bygars and Gonds inhabiting them, 
so as to endeavour to learn something of their habits and customs, 
I need not speak in detail of the forests 1 visited as they are now 
well known, but I may mention that while the mature teak in the 
Bormeyer and Khormeyr valleys was nearly all destroyed and 
burnt in the same way as in Seoni, the sul forests on the upper 
plateauxand on the Kunjar river were practically untouched. 
‘There was splendid shooting to be got in this country. I succeeded 
in securing several good heads from amongst the herds of rei deer 
and buffato which roamed about amongst the glades between the 
forests almost unmolested by man, and which, until I came, had 
probably never heard the crack of a rifle. While I was making 
ty way south along the Meykeel hills got news of a man-eating 
tiger which infested a puss over the hill range dividing the upper 
waters of the Halon river from those of the Bunjur river, I 
determined to try and shoot him. Just before reaching the place 
I met a party of Gonda who had crossed the pass at a village 
ewlled, I think, Bheenlat in the upper Bunjar valley. When 
crossing the pass they had with them a poor woman carrying 
her: two-year old son in a cloth on her back, who probably being 
tired had fallen behind the rest of the party, and had become a 
prey to the tiger who, as usual, was on the lookout for stragglers, 
‘The Gonds at firat ran away, but returned later armed with tom- 
toma and-inatehlocks to try and recover the bodies, On arriving 
at the place where the woman had been veized they found 
the hoy sitting almost unharmed within a dozen paces of the epot 
where the tiger had dragged and was eating his mother. I could 
find no father to claim the boy so I pensioned him off on 
Re. 2a month to an old couple who brought him up uaril he was 
able to earn his own living and when I last heard of him he had 
grown into a fine strong boy well able to take care of himself, 
T had several tries at finding this tiger but was alwaya 
unsuccessful ashe had probably heen frightened away for the 
moment by the return of the Gonds. [ believe he was afterwardg 
shot by Mr. Jacob. 


It was about this time, too, that the famous Doomah panther 
played havoe with men, women and children in the northern part 
of the Seoni district. This beast was eredited with no le&s than 
ninety-threa human kills, reported at my police station in 
Doomah, in one year, Certain it is that he killed three people in 
one night in the immediate vicinity of the village, ove of ther 
being the mother of one of my suwars whom he dragged out of a 
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hut in the polive Jines, | Both Captain Thompson and myself had 
many tries for her, but alweys failed to kill her, though Thompson 
missed her once. She was eventually killed by a native shiknree, 
to whom the reward of Rs, 500 was paid, after no more kills had 
occurred for six months, The panther’s range was from ten to 
fifteen miles round Doomah and he seemed almost ubiquitocs, 
killing in one place one night and in another ten miles off the 
next, There were many stories afluat amongst the natives, about 
this panther, the favourite one being that he had been a Bygah 
priest, who by means of tuking a powder had the power of turning 
himself into any animal he liked, and by taking another powder 
of returning to human shape. While travelling chrougl the jungle 
with bis wife, finding their road blocked by a panther, the 
priest took one of the powders to turn himself into a panther and 
drive off the introder, at the same time giviug his wife instructions 
to give him the other powder when he returned from having dong 
50; but his wife, on seeing him in the form of a panther, was so 
frightened that she dropped the powder and ran away, causing 
him to remain as he was. The priest’s rage at this was so 
great, so the native story ran, that out of spite he killed every 
man, woman or child he.could find. But against this theory was 
the fact that the true culprit was a female and the question was 
avked: “Had the powders the effect of changing the sex aa well as 
the form ?” 


In Aagust 1860 I was appointed Conservator of Forests in the 
Saugor and Nerbudda territories and had two assistants allowed me. 
J selected Lieutenant Forayth of the 26th Punjabis and Lieutenant 
Douglas of my own regiment, the 33rd Madras Native Infantry, 
for these posta, They both turned ont excelent men for the work, 
Forsyth being one of the ablest men Y ever had under mej 
indeed, so ablea man was he that three or fonr years after he was 
singled out by Sir Richard Temple for civil employ and_ appointed 
Deputy Commissioner and Settlement Officer of Nimar. His 
settlement. report of that district was, I helieve, considered second 
only in importance and ability to that of Sir Charles Eliott for 
Betul and Hoshangabad, Forsyth’s emly death, brought on largely 
no doubt by exposure and overwork, can never be too deeply 
regretted either by his friends or by the public service. 

‘Our first work was to collect in depéts at Jubbulpore and 
Mundla as many of the half-burnt logs, which were strewn over the 
forest, as was possible, We soon had many thousands of logs 
collected and the proceeds of the sale of these furnished the funds 
of our first modest little budget for 1861-62. 

| 41861 the Central Provinces were constituted as a Chief 
Commissionership under Sir R. Temple, and the Southern 
Province was added to my charge, and in the following year the 
Berars with the valuable Melghat forests were alsa placed under 
me, , The whole of these yeurs were spon’ in exploration, and each 
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year I marched over two thousand miles, besides doing the forest 
work, I twice visited Puchmuree during this period and negotiated 
with the Takoor for the lease of the plateau to the British 
Government. In all this work Iwas ably seconded by Forsyth 
and Douglas; Forsyth building the forest bungalow’ on the 
Pachmuree ; Douglas examining and reporting on the teak and 
sn] forests in Mundla while { was working in the Boree and Betul 
forests, Forsyth’s sbare of the work is admirably told in his well« 
known book “The Highlands of Central India.” 


At that time the jungles of Betul and Hoshangabad were 
literally swarming with tigers, and I soon got in touch with them 
while doing my work. I once came across four full-grown tigers 
lying in the shade of » rock by a pool on the Machna river, six 
or eight miles below Sharpur. I was liberally supplied with 
Commissariat elephants and besides had my own excellent 
shooting elephant, Fulty Ranee, so that [ never had any difficuity 
in following tigers, Perhaps one or two stories of man-eating 
tigers I shot may not be without interest, 

The worst man-eater in the district was a tigress infesting 
the ghat on the road from Sharyur to Betul, She had killed over 
Fixty people in eighteen months and had twice taken the dak 
Tunney, 50 that it was difficult to find any one to carry the mails. 
As she killed cattle as well as men, which is not usually the case 
aiter a tiger has taken to man-eating, [ determined to try and find 
her nenr one of her kills as soon alter it had taken. place as possible. 
Tsoon got news of her having killed a buffalo and at once set 
off on Falty Ranee accompanied only by one or two natives who 
knew where the kil] was, na she was reported to he very hold and 
not at nll afraid of the appronch of man, No sooner had I got 
there than I saw her moye out of a niullah, into which she had 
dragged her kill, and across some open ground perhaps a quarter of 
a mile wide, toa small ixolated hill covered with grass and low 
scrub, sitting down near the to» of it and watching me. Not 
wishing to rink the lives of any of the men by trying lo drive her, 
and also to see what she would do as the country behind her 
was rather open, I determined to see how near she would Jet_ me 
approach her, She allowed me to come to the foot of the hill 
without moving, so I told my mahout to advance very slowly up 
the hill. I had my smooth bore gun Josded with a single bullet in 
the right barrel and two bullets in the left, a practice I always 
adopted when after tiger. We continued to mount the hill elep 
by step, expecting the tigress to charge at every moment, but 
still she did not move but crouched on the ground facing me, 
and therefore offering a very bad shot, especially as she was’ above 
me. Wheu within twenty yards of her I judged it better not to 
delay any longer, lest she should take the initiative and eharge, 
as a couple of bounds would have brought her on top of us; 
40 aiming between the eyes I fired the right barrel at her. I hit 
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her fair and she came rolling down the hill like a shot rabbit, 
passing within a few feet af the elephant, and roaring fearfully ag 
she passed, J fired the left barrel, with the two bullets in it, 
hitting her under the shoulder and killing ber dead. There was 
great rejoiciug in Sharpur that night. 


Had I not seen it myself I would never have belicved that a 
tiger would act. as this one did, never moving when attacked. My 
mnahout and clephant both behaved with the greatest coolness 
and pluck uuder very trying circumstances, never faltering or 
showing sign of fear at any time. I missed the tigress’ male 
companion two days afterwards in a miserable manner, but as 
no more men were killed [ felt more or less consoled. 


Soon after shooting this tiger, and while still in the 
neighbourlood of Sharpur, I received a message from Sir Charles 
Elliott, the Settlement Officcr, who was then cncamped at 
Rajaborari on the extreme western border of Betul, telling me 
that a tiger near there bad killed ten people in as many days and 
asking me to try and shoot it. It was then late in May and very 
hot, and having from twenty to thirty miles to go I determined 
to march at night, making a halt to feed and rest my elephants 
in the early morting. I arrived at Rajaborari about three o’elock 
in the afternoon and determined to try and find the tiger at 
once, before he began moving about in the cool of the evening, 
1 learned that he had killed a boy on the previous evening and 
waa probably lying up in a dry nullah not far off, so taking the 
village policeman, who had been with the boy when he Was killed 
and knew the place, 1 proceeded to the spot’ 1 found the tiger’s 
lair to be nn insignificant nullah covered along the bottom with 
«jhow,’ and with several shallow pools of water in it, [had uot 
gore twenty yards up the nollah when the tiger slowly raised 

imself into a sitting position just in front of me, offering me a 
full chest shot. I fired hoth barrels nt him and he fell dead by the 
side of his victim, whom he had devoured up to the armpits, the 
head and shoulders alone remaining—a truly ghastly spectacle to 
look at. He was, I think, the longest tiger I ever shot, heing 
considerably over 10 feet, thongh | do not recollect his exact 
measurement, but he was miserably thin and was snitering from 
a_ festering and jagged wound reaching from the tloalder to 
nearly the tail, caused evidently by an iron bullet from some 
native shikari’s matchlock. 1 believe that this tiger had taken 
to man-killing because he was unable to kill animals on account 
of. his wound and was slowly starving to death, I received a 
éonaideyable reward (Rts. 500 or more) for killing these two tigers, 
which I'spent in founding a school for Gond villagers in Upper 
Machna, where the schoolmaster had not yet made his appearance. 
J daresay by this time they are so educated that 1 should not 
recognise them as the same people as I knew. I wonder if there 
are now any Gond rangers at the Debra Forest School? 
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In 3863 Doctor (now Sir) Dietrich Brandis was appointed 
the first Inspector-Creneral of Forests in the early months of that 
year, [was summoned to meet him at Nagpur, We marched 
together to Allicutta on the Pench river, and from there 1 
conducted him through the teak and mised forests at the foot of 
the Korai Ghat range as farae the Wyngunga, and then for a 
short tour in Mundla. L remember that he waa greatly pleased 
at my being able to go through the forests without a guide, but { 
should not have been able to cover a quarter of the ground that 
since my appointment to the department I had explored, nor 
should [ have been able to acquire the knowledge of the forests 
and their contents, as well as of the tribes that inhabit them, 
which I possessed had I not early learned to do so, It is a habit 
which every Forest Officer should cultivate. 


It waa in conversation between Sir Dietrich and mysalf 
during these marches that the main points of onr forest’ policy 
were ciisoussed and laid dowa in a preliminary manner, and it may 
be said that ever since then they huve governed the working of (he 
Forest Department. ‘These points were :— 


1,—Demarcation of reserves, 
IL—The protection of forests from fire. 
TIT.--Sonrees from which a forest revenue might be raised. 


It was then decided to select two blocks of forests in which 
practical experiments in protection from fire should be earried out, 
‘Afler mature consideration [ selected for this, and Slr Dietrich 
fully concurred with me, one block in the Boree forest at the 
foot of the Puchmuree hills, and the other block in the Jugmundel 
forest on the Khormeyr platean of the Mandia hills. Both were 
foreste capable of isolation by the natural features of the country 
and were in other ways weil adapted for the experiment. For 
carrying out the work in the former ¥ obtained the services of 
Tuentenant Doveton, Ist M. N. L, and it is to his unremitting zeal 
and watchfulness, as well as ta the tact he showed in dealing 
with natives, that this work was carried to such a@ successful 
conelnsion, Jt is impossible to overestimate the importance of 
this suzcess as most foresters and every civil officer in the 
country seonted the idea of forest protection from fire and every~ 
thing ‘connected with it, and had the attempt been a failore, any 
progress in fire-protection elsewhere would have heen rendered 
immeasurably more difficult. Ag it is everyone connected with 
Indian forests knows what a large part. fire-protection now plays 
in forest conservancy, and it isto Colonel Doveton that this 
is largely due. I am glad to think that ue saeceeded me as 
Conservator in the Central Provinces on my transfer to the 
N.-W. Provinces in 1868, During the twenty years he held that 
appointment, he built up the efficient forest department existing 
there ndw, 
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The Jugmundel fire-protection reserve was placed in charge 
of Lieutenant Donglas, but it was not at first attended with the 
same sttecess as in the Boree reserve. ‘I'his was in no way due to 
any want of attention or care on the part of that officer, but solely 
to the hostility of the Abirs in charge of cattle bronght up from 
the lowlands to graze in the Mundla uplauds, who wanted to 
burn grass for their own purposes, 

From Mundla Sir Dietrich and myself visited the Beejarago- 
ghue sal forests on the Rewah frontier, where Lieutentant Dougias 
was arranging for a supply of sleepers for the railway in coures of 
construction from Allahabad to Jabbulpur. I recollect that on our 
arival in Douglas’ camp we fornd waiting for us an excellent 
breakfast, curefully Jaid out by his Madras servant on a white table 
eloti with real bread and batter-—a luxury we had not had for 
sone time. Sir Dietrich was much pleased at this and remarked 
to me that Douglas would made u good forest offiver * for he pays 
attention to details.’ 

The Inapector-General and I parted company here. I returued 
to spend the hot weather in the Boree forest to start the fire 
protection schemes, ‘The next yeur was chiefly spent in the 
Berar and Melghut forests, and in June Iwent home, not seriously 
ill, but in need of a rest after seven consecutive hat weathers 
spent in the plains, and all the early portion of the rains spent 
in camp or in huts, with constant work und little rest, 


With all the means of locomotion that now exists forest 
officers of the present day can hardly know how rough the life 
was in those enrly days of forest work, Still, there were many 
compensations. We had less office work to do aua a liberal supply 
of Grovernment elephants at our disposal, and a good supply of 
tigers and other game in the forests whenever opportunity offered 
to yo after them, and it may be of some comfort, even’ now, to 
some fever-stricken forest officer to know that, although in my 
77th year, and over thirty years after I have left India, and in 
apite of my being suturated with fever when in India, Iam 
thankful to say lam quite as active as any of my neighbours 
of the same age, who have never left England. 
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Notes from an American Forest Reserve. 
By Crarius Howanb Suinn, 
U. 8. Head Forest Ranger. 


The American forest reserve system is unlike any other 
known to me, and though uow only in its beginnings, has large 
possibilities of future usefulness to the nation, The method 
followed has been to withdraw from sale all Government land 
within certain desired limits, and after careful examination of 
these lands has been made, the President of the United States 
sets them apart as Forest Reserves, Following this plan, 
fifty-six stich reserves now exist, all under the care of the 
Commissioner of the General Land Office, who is the chief of 
abnreau in the Department of the Interior, one of the eight 


“great executive departments of our Government. 


On June 80th, 1902, when the last annual reports were issued, 
these reserves numbered fifhy-fonr, and embraced a total area of 
considerably over sixty million acres. If a number of new 
Teserves now proposed are created, the area will be carried up 
towards eighty-five million acres. ‘The withdrawals preliminary 
to the establishment of new reserves, and additions to thoxe 
existing, numbered nineteen in 1902, and two more withdrawals 
had been made for the creation of state forest reserves, making 
a total of twenty-one possible additions. 


Besides these forest reserves there are a number of 
National Parks in the charge of the War Department and 
patrolled by soldiers. Then, too, the Bureau of Forestry of the 
Department of Agriculture, which has charge of the stientific 
and technical foresty work of the Government, has certain small 
but important reserves where experimental work is constantly 
being carried on. ‘The Bureau also advises and plans for many 
lumbermen, and other owners of vast tracts of forest land. 
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Tt may be that all the forest responsibilities now scattered 
through three departments of the federal Government will 
finally he drawn together in some shape 20 as to be subject to 
one authority. We may come at Inst to hnve # Secretary of 
Forestry and Water Supplies sitting in the President's cabinet, 
but that time now seems remote. 

The reserves are widely scattered, from Alaska to New 
Mexico; but most of them are necessarily in the west and on 
the Pacific Coast, though a great struggle is now going on to 
create a magnificent reserve in the heart of the Appalachian 
Range—in the famous mouniains of Virginia, the Carolinas, 
Tenneesee and other old States, California now has eight 
reserves, and the land for several more is withdrawn from sale, 
eo that it is likely that a Jong chain of such forests will some day 
extend along the entire length of the Sierra Nevada mountaias, 


The largest California Reserve, named the Sierra, is that 
where I ain stationed, and covers 4,096,000 acres ; four others in 
America are somewhat larger. It is a great land of foothills aud 
mountaing,. rising from an elevation of about 2,500 feet on the 
weatern slope of the Sierra Nevada, tothe eternal snows of such 
peaks as Lyell and Whitney nearly 15,000 feet high and 
extending far down the eastern slopes. It contains enormous 
bodies of very fine timber, much of which is however inaccessible 
until roads have been cut or lumber flumes have been built 
from the valley. Its problema of management, exploitation and 
development into almost continaous forests are peculiarly those 
of a very wild mountain region. 


The leading timber tree is the Yellow Pine of the Pacific 
Coast (Pinus ponderos), which, as one ascends towards the 
snow, changes to the higher mountain form, P. jeffreyi, often 
culled but a variety. From the forester’s standpoint the Jeffrey 
Pine differs little from the smaller-coned, more golden-barked and 
larger P, ponderosu, but it is even herdier, und is the great 
timber tree of the Carson mountains in Nevada, of the Loke 
‘Tahoe basin, and of many other districts. 

The superb Sugar Pine, P. lambertiana, is beyond question 
one of the lordliest and most valuable of California trees, but 
it does not oceur in such forests as does the Yellow Pine, nor 
in ib capable of such easy and rapid reproduction. The same is 
true of the small-coned or Little Sugar Pine (/. monticola), which 
belongs to the higher ridges, usually above 6,000 feet, and 
occupies about the same relation to the large Sugar Pine that P. 
jefreyi does to P, ponderosa, 

The two great Firs of the Sierra Reserve are the Red 
(Abies magnifies and the White (A. concolor), Both form 
greut bodies of timber and will in time have mach commercial 
value, but now can seldom be profitably cut. The same is true 
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of the abundant Western Tamarack (Pinus murrayana) that 
grows in moist meadows at great heights. In Nevada this pine, 
also the Monntain Hemlock (Tange mertensiana), and even the fir, 
are cut for firewood, and thousands of cords are annually fumed 
down to the valleys. But California, with its great supplies 
of firewood. petroleum, ete., iv not yet rendy to utilize these 
coarser woods for any purpose, excepting the fir for paper pulp, 
amt tosome extent for shingles. 


The deciduous forest here is a beautiful one, including 
several fine species of Oaks, besides the Western Ash, the giant 
Dogwood (Cornus Nuttutli) and lesser trees. The oaks are as 
yet unused except for firewood, but experiments made upon their 
timber show that they possess remarkable beauty and grain, so 
that this forest-asset will in time become very valuable. 

Allof the reserves contain private holdings, as men had 
settled there and had “taken up” land under the American laws 
before the reserves were created. Some of these holdings were 
used for pasture, some for farms. The policy of the Government 
has bren gradually to exchange lands eleewhere for these hold- 
ings. The rules and regulations of the reserves are of course 
enforced throughont the entire area. In fact, the reserves 
contain miners, prospectors, cattle men, hunters, farmers, Jumber- 
men cutting their own timber, and in sammer many campers 
and pleasure-seekers, The officers in charge of a reserve must. 
deal with many subjects, and must meet many people. Their 
professional duties of surveying the timber, clearing brush, making 
firebreaks, thinning young forest, burning waste and trash, 
gathering seed and planting it, keeping records and maps, end 
a}] the daily details of forest life, are mingled with care for the 
needsof muny persons, Free firewood and free tiuber for the actual 
use of the applicant, but not to sell, free pasturage for the 
number of horses and cattle that the range is estimated safely 
to cary (but usually not for sheep, goata ur hogs), come within 
his daily duties, and many similar items could be meutioned if 


gpnee permitted. 


The sale of “down or dead” timber ia going on in varions 
reserves, and the sale of ripe but growing timber is beginning. 
Preliminary surveys and actual working-plans are being made, 
and the United States Geological Survey has published stately 
volumes, with abundant maps, upon the topography, soil and 
tree-growth of a large number of these reserves, This prelimin- 
ary work is still yoing on, and will cover thy entire system. 

At the present time, the lowest forest worker is the Ranger 
ofthe third class, who receives $6000 a month and furnishes 
his own camp ontfit, including snddle and pack horses. Ahove 
him are two grades of Forest Rangers, receiving respectively $75 
and 890, Over these are the Head Forest Rangers, who are 
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hasigned to different reserves and whose salaries vary according 
to their duties and responsibilities, Some of the reserves bave 
another officer known as a Supervisor; in some cases the Head 
Rangers take the place of the Supervisors. Each of the Forest 
Superintendents have charge of a number of reserves. ‘T'here 
are two such in California, one north of the Tehachipi, one south, 
The Forestry Division of the Office of the U, 8. Land Com- 
missioner at Washington is the head of the whole system, 


The total foree of the forest rangers of the three lower 
classes is about 425 in the summer, when the danger from 
fire and trespassers is greatest, but it is considerably reduced in 
the winter. This force is of course inadequnte to do very mueb 
besides making trails, and patrolling and preserving the forests, 
though by careful organization some thing is being done with 
forest surveys, fire-breaks, brush-clearing, the thinning of yeung 
pine thickets, ete. The rangers are, as a rule, hardy and intelli- 
gent young Americans, fall of enthusiasm for the work, 


As the force increases, and as timber sales and paid-for - 
enttle-range leases on a large scale begin, the reserves will 
become seff-supporting, 


This brief paper is only a glimpse of the beginnings of a 
grent forest system. The work presses, the Inbourers are few, 
and there is no time for writing long articles, California already 
has wearly nine miflion acres of forest reserve, ajl in the high 
mountains. A forest officer must make a number of headquarters 
at various elevations for summer and winter ; wagon roads are 
few and the pack-mule is his main dependence for supplies ; a 
lnndred miles on horseback “ across country ” down into candus a 
thousand or more feet in depth, or over snow-covered ridges above 
fair vales of the grape and olive, is but a little journey in this lund 
of the Sierra Nevada, this mighty reck-wail of the western third 
of North America, Still there is fellowship here, in the snows 
of March, with foresters all over the world; still the Indian 
Forester. brings to this mountain cabin the fascinating 
story of your lowlands and uplands and white Himaleyan 
ridges; of your great aud long-disciplined forest army welded 
together for the service. 


Forestry in America, 
xe , By H, J. P 
There was published in the Pioneer* a short time hack a 
report of a speech made by the President of the American 


Republic to the Society of American Foresters at Washington— 
(Why ia there no Imperial Society of British Foresters ?) 


® Fide p. 801, July number of this Magazine Hon, Tip, 
a ag 
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The'speech shows the great interest taken in the United 
State in forest matters, and the importance attached to the pre+ 
servation of forests by the administration of the country. 


After stating that a conservative forest policy is an essential 
part of the government of the country, the President defines the 
object of forest conservation to be ile making of prosperous homes, 
Like Sunlight Soap, if “makes homes happy.” He then insists 
that the success of home-mukers depends in the long run upon 
the wisdom with which the nation tukes care of its forests. 


Forestry Mr. Roosevelt happily defines ag the preservation 
of forests by wise use,” and then proceeds to mention some of the 
aspects in which the utility of forests is most conspicuous, Forest 
protection alone, he says, can maintain the supply of water in tha 
streams necessary for irrigation, and can prevent destructive 
floods and erosion of the ground. ‘Then the relation between the 
forest and the mining industry is a very close one; mines cannot 
be developed without timber, usually not without timber close at 
hand, and in many regions of the West, ore is more abundant 
than wood, 


The forest resources of the United States have been, the 
President said, already seriously depleted, and they can he rea 
newed and maintained only by the co-operation of foresters and 
the timber-traders, He ended by counselling the foresters to seek 
to realize their ideas in practical ways, and suid that the forester’s 
profession is one of the greatest importance, of the highest use- 
fulness to the State, and stands as hgih as that of law or 
medicine. 

‘The forester should aequire not only a thorough knowledge, 
a knowledge that goes deep, but also a wide outlook aver all the 
questions which have to be touched. This profession concerns 
the State in many ways— politically, socially, industrially, and 
commercially —and requires a wide acquaintance with the general 
life of the nation, and a view-point both broad and high. 


It is no new thing for ua to admire the thoroughness of our 
trans-atlantic cousins, and their businesslike practical methods, 
and there seem to he clear indications now that the Americang, 
after having learnt everything that the Old World has to teach 
them in the matter of forestry, are coming to lead the way among 
the nations of the earth in this profession which they esteem so 
highly. 

A most interesting and valuable book, called Economics of 
Forestry, has been written by Dr, Fernow, Director of New York 
State College of Forestry, and late Chief of the Division of 
Forestry, United States Department of Agricaltnre.® 
* This took was published last Deeember by Thos, ¥, Crowell & Co, New 
York—31-50, 
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This most excellent and comprehensive work, without being” 
a manual of forestry, ia intended ua a reference book to lay and 
professiona) students of forestry and political economy. 

A brief review of its contents may be of interest :— 


Chapter I. Introductory.—Relation of the State to 
Natura] Resources. 


i If. The forest as a resource. 

Pi ILI. The forest as a condition. 

i IV. Forest, and forestry, defined. : 

» V. Factors of forest production, and business 
aapects. , 

a VI. Natural history of the forest. 

ta VIL. Methods of forest erop production. Sylvi« 
culture. < 

” VIII, Methods of businesa conduct. Forest 
Economy, 

” IX, Principles and methods of forest policy. 

” X. Forest policies of foreign nations. 

” XI. Forest couditions of the United States, 

» XII. The forestry movement in the United 
States. 


Chapter I explains how the natural resources of the earth, so 
long as their exploitation is left unrestricted in private hands, have 
always been squandered hy man with a wanton disregard of the 
future ; for private enterprise knows only the immediate future, 
and has but one aim to obtain from the forests the greatest pos- 
sible personal and present gain. ‘The necessity for the limitation 
of private rights finds expression in the old Roman law— Utere two 
ne alterum noceas, in which alterum muy be taken to include the 
citizen of the future as well ae of the present time. 

The permanency of the State makes it the guardian not only 
of present communal interests as ayainst individual interests, but 
also of future interes!s as against those of the future, 

There is no doubt that the importance of the economy of 
resources has nob hitherto been sufficiently recognized, although 
dé is admitted that wan is constantly modifying the earth, and 
making it moreand more uninhabitable: he goes over the rich 
portions, and leaves behind him a desert, 

Incyease of population, and increased requirements of civiliza- 
tion, necessitate an increased intensity in the managemeut of our 
resources; although, as individuals, the knowledge that the ceul 
fielda cannot Jast for many centuries inore, does not induce any one 
todeny himself a aingle scuttleful of coal, until this knowledge 
is reflected in increased price. Resources may be classified aa— 
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(1) Inexhaustible, such as land, water, air, and the forces of 
‘nature, 

. (2: Exhaustible, and non-restorable, such as coal, silver anid 
gold mines, and oil-wells. 

(3) Restorable, hut liable to deterioration under private 
activity. T!:is class includea the forest, and its game, the water 
power of its streams, which depend on the condition of the forest 5 
the fisheries, and local climatic conditions, Both in Europe, Asia, 
and America, vast regions have been transformed into lifeless 
deserts by the destruction of forest cover. 


The 4th class of resources are restorable, but yielding in- 
creased retnrns under increased activity; these resonrces are 
mostly the product of human labour, induatry and ingennity, ench 
es wealth, the means of public education, and ather conditions of 
civilization, 


Again, resources may be distinguished as either objects of 
industrial enterprise. y‘elding the nevessavies or conveniences 
of life, or else ns serving. perhaps indirectly, for the comforts of 
society, industry and progress of civiliztion, while offering 
little or no incentive for private action. 


Thus the forest, so long as it merely yields timher and use~ 
fal materials for the arts, ia an object of private industry ; but 
when from its position on a watershed the forest becomes an im- 
portant factor in the water conditions of the plain, it may still be 
an object of private industry, yielding gain and wealth, bnt its 
indirect significance for society at large exceeds the private 
interest. 


The policy of Government control over waterways, roads, and 
lands falling under the operation of “eminent domain,” the 
right of the State to restrict private owners in the use of their 
proparty for the sak of the eammon weal, is well established 
everywhere, and should be extended with even more reason to all 
exhaustible, non-restorable, resources, 


The three great resources upon which mankind is most 
dependent, are the soil as food producer, the water, and the clima- 
tic conditions, 


The fertility of the soil can generally he said to be restornble, 
and may therefore be left. to private enterprise so long as the soi) is 
utilizea, but not otherwise. A rational management of the water 
capital of the world in connection with the agricultural uge of the 
soil is an economic problem of the very highest importance, as 
the necesrity for increased food production calls for intensive 
methods, and without forest management no satisfactory water 
management is possible for any length of time, no stable hasis for 
coutinued productive agriculture, indastries, or commerce, 
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To the individual, it is the timber, the accumulated growth 
of centuries, which is of interest in the forest ; whereas the func- 
tion of the forest as a soil cover by preventing erosion of the 
ground, by regulating the water flow, by its relation to local 
Climatic conditions, pre-eminently renders it an object for the 
exercine of the providentinl frmetions of the Stnte, to counteract 
the destructive tendencies of private enterprise. 


Cuaprek I].—Tax Forest as a RESOURCE. 


No material, outside of food products, is so universally used, 
and so indispensable in human economy, as wood: and it is 
estimated that over 99 7 of all wood is used to supply real wants, 
and less than 1% to supply luxuries, such as fancy articles, 
carvings, and other decorations. 

‘These figures refer of course to the net wood product after 
conversion, aa the unavoidable wastage, which is in most cases 
a total loss, amounts to about 40 °/,. 

This waste per cent. diminishes as the size of the timber 
increases, and in the case of a log uf 3 ft, diameter, for example, 
will amount to about one-half of the waste per cent. with logs of 
one foot diameter, 

The innumerable uses of wood required in every sphere of 
human civilization are briefly referred to, and are shown to be 
constantly inereasing, ag ia exemplified in the modern mann~ 
facture of wood pulp for making paper, ete. 

It is estimated that in the United States, each family uses 
on an average ahout 2,000 ¢. ft. or about 80,000 pounds, of dry 
wood per annum, the annual product of at least 50 acres of 
forest. 

The reasons for this universal and varied application of wood 
are briefly gone into, and the technical and physical qualities 
of wood as compared with iron and other substances are described. 
Iu the combination of strength, stiffness, elasticity, snd lightness, 
wood excels all other known materials, and it is further recom- 
mended by its ease in working, and above all things, by its 
cheapness. 

In addition to timber and fuel, and wood pulp (from which 
both collars and car-wheels are made !), the forest furnishes other- 
materials of no mean value, such as tan bark, turpentine, varnishes, 
sugar, alzohol and fruit, and other minor produce. 

From the standpoint of wealth production, tho relative 
position which the forest resources, and their working, take in 
the household of a nation, can best be learned from a comparison 
with other sources of wealth and their production, taking into 
consideration the different revenues, the capital invested, the 
value of the product, the number of people employed and the 
wages paid. 1n the States, it is estimated that the net money 
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value derived annually from the forests is equal to a two per vent. 
dividend on the entira wealth of the nation; and this nnfortu- 
nately is largely paid from capital stock, whose deficiency future 
generations wil] have to make good, 


An estimate of the potential forest prea over the earth's 
surface, shows that about 60 per cent, of the total land area is 
eapable of forest growth. and that this percentage, or 18 billion 
acres, hae to be divided between agricultnre and the forests. 


An estimate of the world’s requirements of wood material 
is given, showing that in North America the wood requirement 
per head is 50U feet hoard measnre. (Board measure means 
converted timber; 100 ¢, ft. of timber unconverted being 
figured ag producing 60 feet board measure sawed material.) 

In Europe, and in all other countries, the corresponding 
wood requirements in board measure, are respectively 69 and 4 
feet. The average for the world’s population of 1,600,000,000 
inhabitants is about 38 ¢ ft. of wood per head, of which 
between 6 and 7 c. ft, are timber, equivalent to 40 feet board 
measure, 


A table is given, showing the different quantities of timber 
furnistied by different countries. Out of the eatimated total of 
66,500 million feet board mensnre, the United Stutes produces 
37,000, more than half; Russia comes next with 12,000; then 
Austria, 3,500; Germany, 3,000; Canada, 3,000; Norway and 
Sweden, 2,000; China and Japan, 2,000 ; France, 1,500 ; South 
America, 1,000; and India, 500. 


In the United States, the use of wood per head is about 350 
c. ft., and exceeds that of all other civilized nations ; about one 
quarter of this wood, or 85 c. ft., being timber. 

England (Great Britain 2), importing all her requirements, 
wants only 13 ¢, ft. of timber, and Germany, who imports 25 7% 
of her requirements, needs 43 c. ft. of wood per head, of which 
15 ¢, ft. ie timber. 

in the natural uncared-for forest, the production is always 
much smaller, and the produce of an inferior quality, than in 
a well-managed forest, and the wastage in conversion is very 
considerably greater. 


The natural forest resource, as we find it, consists of an 
acenmulated wood capital lying idle, and awaiting the hand of 
a rational manager to do its duty as a producer of a continuous 
highest revenue. 

Rational management will not consist in simply extracting 
the more valuable portions of the growth, as is done in the crude 
exploitations of newly developed countries, but rather in preparing 
first for the desired reproduction by eutting out the nseless kinds 
and the brush, and then felling only those mature trees of the 
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better kinds which will surely be replaced by young growth, Thies, 
hy wisely utilizing the resource, the produce can be harvested 
and at the same tine a new and improved crop is secured. 


The extent to which the yield of the forest may be increased 
hy good management can be well judged from the results of 
German forest administration, The more extensively managed 
Prussian State forests, with an area of 6} million acres, lately 
produced, nsan average fora series of years, 42 cubic feet of 
timber (aver 3 inches diameter) per acre per annum ; while the 
most intensively managed State forests of Saxony (probably also 
with better soil and climate) produced 90 cubic feet of wood per 
acre per annum, of which 68 cubic feet was timber, 


Afinancial calculation shows that thia States property has 
not only paid 3/ continuously in revenue, but has risen in value 
24 per cent. by mere accumulation of material. 

Meanwhile private foreste in the German Empire seldom 

roduce more than enbic feet of wood per acre per annum, of 
which about 12 enbic feet ia timber. 

Jn considering this revenue of 3 per cent, it must he remem- 
bered that the forest areas are mainly confined to non-agricultural 
Janda, 

In conclusion, per aspera ad astra (which we may take as the 
American equivalent of meliore speramus) is given as the history 
of the settling of the backwoods of the United States which the 
pioneer woodsman has accomplished. 


Caarrer II].—Tse Forest 48 4 CONDITION, 


Tt has been already stated that 60 per cent. of the entire 
land surface of the earth may be classed ae actual or potential 
woodland, and, except under unfavourable conditions of soil or 
climate, the forest, by virtue of its perennial life and persistent 
height growth, will, wherever it ia allowed, drive out other forms 
of vegetation. Fortunately, many soils and situations which 
are not fit for agriculture will still yield forest crops of useful 
description, and in reducing tbe woodland condition to one 
adapted tothe highest civilization, the relegation of the different 
soils and sites to the different nses to which they are best adapted, 
as fielda, pastures, or forest, is a problem of true natural 
economy. 


While the most economical use of the soil, for material 
production, necessitates the relegation of furests to the poorer 
soils, protective considerations necessitate its relegation to certain 
localities, and so we have supply forests, whose function it is to 
supply wood material, and, secondly, protective forests, which, 
apart from any yield of produce, are necessary to cover the soil 
and to regulate local temperature and water conditions, 
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‘Dr, Fernow then traves, from the time of Homer downwards, 
the recognition by men of different ages of the utility of 
woodlanda, until the time came when Sully declared that «La 
Frence périra faute des bois,” and Colbert's forest ordinance of 
1669 was made. 

The disappearance of the mountain forests of Italy, France 
and Germany, and the simultaneous loss of both wood and water, 
continued apace until the beginning of the X1Xth century, when 
public interest was aroused, and systematic attempts were made 
in France, Bavaria, Switzerland and Austria, to establish hy 
experiments the exaet truth with regard to the influence of forests 
on soil, climate, and on water supply. 

Thess experiments, however, yielded no very satisfactory 
solution. Rain-gunges are never to be relied upon, especially 
where the wind blows, and it is alinost impossible to find 
stations within and without the forest which differ absolutely 
in no other reapect than the forest cover. 

The problem is too complicated for our present means 
and methods to be settled mathematically, and we are thrown 
back on the method of general observations in the field, and 
the application of reasoning from well-known physical laws, 


The immaterial influence of the forest is claimed to extend | 


in at least four or five separate yet closely related directions. 

These are s— 

1. Upon the climatic conditions within its own limits, 
and beyond. 

2. Upon the distribution and character of the water flow. 

3. Upon the mechanical condition and erosion of the soil 
under its cover, 

4. Upon the health conditions, 

5. Upon the ethies of a people. 

‘Thi last influence is one which may be appreciated only 
by some, and it certainly cannot be argued about. ss 

In either of the other directions in which the influence 
of forest cover is asserted, the mechanical obstruction which it 
represents is the principal effective element. 

Tt is the effectiveness with which wind and sun are 
excluded from the aoil, and thereby the air temperature and 
humidity modified, that determines the degree and the 
distance to which- this modification is felt. Moreover, the 
influence is always local, and must only be discussed with 
reference to local conditions. 

Briefly stated, the general tendency of a forest cover is to 
reduce extremes of high and low temperature, especially of the 
former, s0 it has generally a cooling effect, The forest also 
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nots 48 a windbreak and by cliecking the velocity of dry ‘winds, 
and renderihg them cooler tnd damper, the rate of evaporation 
over neighbouring fields id reduced, and this protection will 
show itself in increased crops. 

‘The influence of forest. cover on waterflow depends on the 
topographiéal and geologidal structnre of the gronnd, hut rests 
mninly on foe fact that the rain and snow waters penetrate 
more readily a forest-coveted soil than a bare one. 

The action is threefold; first, the mechanical obstruction 
offered by the foliage inakes the water reach the soil more 
slowly, and the foliage and litter on the forest floor protect 
the ground from being beaten hard, and keep it loowe and 
moist; secondly, the rflechanical obstruction which the litter 
and low growth on the forest floor, offer to rapid surface drainage, 
lengthens the time durfng which the percolation takes place ; 
and’ thirdly, the network of deeply penetrating roots, living 
and dead, offers additional channels for a change of surface 
drainage into undergrdund draitage. 

With regard to the second of these three actions it is 
evident that the condition of the forest floor is of more moment, 
than that of the leaf canopy, so that grazing and fire will very con- 
siderably modify, or may even largely counteract, this influence, 

This distribution of the water, which lengthens the time 
during which the atmospherio precipitations can bes usefully 
employed. and may lengthen the supply for years, renders the 
riverflow independent of wet and dry seasons, and equalizea its flow. 

The influence of the forest on the stability of the soil 
is very similar, and here too it js the condition of the forest floor 
rather than of the tree growth which is the effective element, 

When the ground is not too steep a simple grass cover may 
suffice to protect the soil from being washed away hy the water, 
but the forest alone is capable of obstructing the mechanical 
effect of the rainfall on the soil, and retarding the rapid 
surface drainage, which becomes the carrier of the débris. 


In the United States, it is estimated that the annnal 
amount of erosion amoutita to 200 square miles, which shows 
the importance of @ conservative policy for the mountain forests, 

In France, any one may see indisputable evidence of 
the effectiveness of a forest cover, both in arresting the progress 
of erosion, and also in the fixing of loose shifting sand-bills, 

Regarding the sanitary influence of forests, it is probably not 
true that they increase pereeptihly the proportion of oxygen in 
the air, und their sanitary influence is mainly of a negative 
character, . 


z The forest air has been found to he free from pathogenic 
microbes, and the bacilli of cholera, typhus, yéllow fever, ete., find 
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in the forest soil the least favourable conditions for development 
and distribution. 


Here again, it is the condition of the forest floor that mainly 
determines the degree of effectiveness. 


In the appendix of this hook, fifteen pages are devoted to a 
useful and interesting resumé of the details of the meteorological 
conditions established by experiment in Germany in connection 
with the influence of forests on soil and climate, both within and 
without the forest, 


Cuapren IV.—Foresr asp Forestay DEFINED. 


This chapter begins with a discussion of the etymology of 
the word forest, and traces the historical development beth of the 
word and of the thing thus designated, 


The term woodland is suggested as the best generic term for 
land naturally covered with woody growth, in contradistinetion to 
land not so covered ; and forest, as the specific term for wood- 
Jands either natural or artificial, considered from an economic 
point of view as being placed under manugement for forest pure 
poses, and exhibiting forest conditions. 

These limitations exclude coffee plantations, orchards, road- 
side plantings and parks, etc. 

‘The first purpose of a forest growth is to supply wood material, 
or at any rate part of the wood substance, such as tan bark; but 
in addition, it is now generally recognized that forest growth 
serves an object in the economy of nature and of man which may 
be of even more importance than this direct primary one. 

‘The forest, therefore, has a second important use as a protect- 
ive cover, and a climatic factor, influencing the soil, temperature, 
and water conditions of the country in its neighbourhood, and 
according to whether the one or the other purpose is more pro- 
minent, we may distinguish supply forests and protection foreste, 
and finally when mere ornament, or gaine cover, are the main 
object, Luxury forests, 

The forest ag an economic factor is not a mere collection of 
trees, but an organic whole, composed of close crops which exclu- 
sively occupy the ground, largely preventing by their shade 
lower vegetation, aes ~ 

Further, with regard to the first function, it is not merely 
wood, bub wood of useful size and quality, which is required. 

The trees must therefore be grown in a close crop, so that 
all their prowth-energy mey be utilized in the trunk, restlting 
in long, clean, cylindrical boles, 

A dense crop, and the soil completely shaded, are also the 
conditious most favourable fot the second function of the forest as 
a regulator of waterflow and climate. 
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A ‘ a t 
Forestry iv defined comprehensively as the rational treatmen 
of forests for forest purpoxes—'not such a good definition, we 
venture 40 think, as Mr. Roosevelt’s), 


Forestry represents a policy, a science, an art, and a business, 


A policy, beeanse first of all we have todetermine onr general 
plan of conduct with regard to our forests, the motives and object 
of our programme, and to make up our minda what to do with 
them. Such policy is based on our knowledge of forest growth, 
in every particular, and in all varying cireumstances,—the why 
to do, ‘Formalating this knowledge into rules of procedure, and 
applying them to our treatment of the forests, wa begin to prac- 
tixe the art of forestry—we learn how to do; and finally, by 
applying this art systematically for money results, wé practise 
the business of forestry. fs 


Forest crop production is the business of the professional 
forester. x 


A forester, then, is not merely one who knows the names of 
trees and flowers; nor even one who knows their life-history ; nor 
one who proclaims the need of preserving them; nor oue who 
makes a business of planting parks and orchards ; nur one who cute 
down trees, and converts them into timber; nor one appointed to 
prevent fires or depredations in forests; nor even one who knows 
how to produce and reproduce forest crops; but in the fullest 
sense of the word, a forester iz a technically educated man, who, 
with the knowledge of forest trees, their life-history, and all that 
pertains to their prowth and production, combines further know- 
Jedge which enables him to manage a forest property so as to 
produce certain conditions resulting in the highest attainable 
revenue from the soil hy wood crops. F 


Refore the finer methods of forest management become prac- 
ticable, the protection of the natural forest from fire and grazing 
is the first thing to be done, and this is for the present in many 
countries the only forestry practicable under existing cireumstan- 
cer. 


System or Forestry Know ence. 


(3. Fonssrry Sratistics—Areas : forest conditions, distri 
bution, composition. Products: trade, supply and 


oe 


g f demand, prices, substitutes. 
BoB 2/4) 2 voncemy Roxowmes—study of relation of forests to 
Pe slat climate, soil, water, health, ete. Sindy of commercial 

Bi peculiarities and position of foresta and forestry in 
i g-8 political economy, 

g a : 
B3 g | £8. thstony or Pourstay— 
T 8 | 2¢ 4. vonusray Porey—Formulating right und dnties of 
Ca & the State, forest legislation, State forest administra. 
& tion, education, 
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TkCHNICAL ASPECTS. 


BUsINEss Aspects, 


( 


rey 
Basis. 


(The Crop.) 


(The Revenue.) 


he 


‘Application. 
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6 


a 


‘Application, 


Basis. 


Forest Botany.—Dendrology, systematic and biologic 
forest geography, forest weeds, 


Factors oF Srte-—Soil physics: aoil chemistry, me- 
tearology and climatology, with reference to forest 


growth. 


Trmper Prvstcs--Physical structure and technical 
properties of wood, Diseases and defects, 


Woon Tecnxotocy.—Application of wood in the arts, 
requirements, Working properties, uso of minor and 
by-products. 


ByrvrcvrtuRE.—Methode of producing the crop and 
influencing its progress. 


Forust Protection.—Forest entomology, climatic 
injuries, fires, etc, 


Forest Urinizatiox,—Methods of harvesting, trans- 
porting and preparing for the market. 


Fonnst ENGINEERING.—Road building, water regulation, 
sand dunes, swamps, moors, denuded slopes. 


Forest ScRvRYS—~Area_and boundary, topography, 
forest conditions, units of management and administra: 
tion, 


Forrsr Mxnsvratiow.—-Methods of ascertaining 
Yolumes and rates of growth of trees and erops, 
determining yields, 


Forest VALUATION, STATISTICS AND FINANCE —As- 
certaining money value of forest properties, and 
financial results of different methods of management, 
and comparing the same. 


Fonust Reautartow.—Preparing working-plans, deter- 
mining possibility, and organizing for continuous wood 
and revenue production, 


FoRWSt ADMINISTRATION.—Organization of a forest 
service, business, practice and routine, including forest 
Jew, and commercial law applicable to forest practico. 


(To be continued.) 


Tho Insect World in an Indian Forest and how to Study it. 
(Concluded from page 276.) 
Parr IX. 
SUMMARY. 

Tw the preceding papers on this subject an attempt has been 
made to briefly describe the various orders of the Insect Kingdom, 
particular attention being paid to the families of more especial 
¥mportance in the Indian Forest, If there be any merit in the 
method in which the subject has been denlt with, itis perhaps to 
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be found’ in the fact thet the writer has confined himself for 
examples and illustrations of life-histories of the various insects 
alluded to under the different Orders and families described entirely 
to the Indian Region. Elementary works on Entomology are 
numerour, but it will be found that the authors usually lay under 
contribution the whole insect world for the representatives they 
require to illustrate the various families, genera and species 
deseribed, This is as it should be when the student wishes to 
study the subject from a general standpoint and not with especial 
reference to one particular region of the world, and as in the 
present case with especial reference to the special insect inhabi- 
tants of certain definite areas within this region. The task the 
writer set himself to carry out, as was mentioned in the [ntroduc- 
tion, was to consider the subject entirely with reference to the 
requirements of the Forester in India, The insects mentioned will 
pratically all be found in one or other of the various forest tracts 
in the country and all the ones at present known to be of impor- 
tance have been alluded to in short notes upon what is known 
of their life-histories, and have been incorporated in their proper 
places under the genera to which they belong, The writer 
therefore holds the opinion that the papers may be looked upon 
ns to a certain extent briefly summarising what has been published 
up to date upon the subject of our more important forest pests.” 
If the articles are read from this point of view, it will be seen 
how much remains to be done before we can claim to have any 
real acquantance with what are our forest insect pests, much less 
to have a practieal working knowledge of their life-histories, 
That a really good start has heen made by the Departinent in 
this direction the writer will he the firat to readily acknow- 
ledge. Several officers are now enthusiastically interesting them- 
selves in the study and it may be said that it was the knowledge 
that such was the case that led to the necessary time being 
ungrudgingly given to compile the papers. 


But whilst the aim bas been chiefly to enable workers to place 
the insects found by them into their families, this being sufficient 
for ordinary working purposes, some portions of the various Parts 
have a much more important significance ond this we would wish 
to briefly draw attention to. : 


No remarks are necessary upon the Introduction or Part T. 
Under the Orthoptera (Part 1i) some origiual information is given 
inthe families Acridiida and Gryllid#. In the former various 
Incusts are treated of and remedies given for combating their 
attacks-—remedies which it is important that every Forest Officer 
should know, since he will certainly be called upon to take action 
when the great migratory locust (Acridium peregrinum) is out 


* Our knowledge is progressing nt such a satinfactory rate however that 
wore the author to rewrite some of the earlier Parts he could include notes 
upon several other recently discovered importunt insects. 
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in its millions, devastating the‘eontinent from end to end, Ini the 
Gryllide: the large cricket Brachytrupes achetinus is alluded to 
asa pest to young plants. 


Amongst the Newroptera (Part III), the only really danger- 
ous pests are the Termites, or so-called white-ants, concerning 
whose actions some remarks ate made, with suggestions oF 
protective measures against them. 


In Part IV (wrongly called Part III), the Hymenoptera, some 
important original abservationg are given upon species of the 
families Sirivide: (wood-waeps), Tenthredinida (saw-flies), Chaleid 
parasitic flies, Ichneumon parasitic flies (two of which parasitise 
the teak defoliator, Hybleu puera var. nigra Steb. MS., in the 
Nilumbur Plantations) and Bracon parasitic flies. 

In the great order Joleoptera, or beetles (Part IV), original 
observations on life-histories are numerous. They occur under 
the families Lucanide, Carabdide, Staphylinide, Histeride, 
‘Bostrichide, Cleridw, Hluteride, Tenebrionide, Chrysomelide, 
Cerumbycide, Curcutionide, Scolytide, Platypole and Coceinel- 
fide. Of these the habits of some new important predacious 
Hitoleride are described in the papers for the first time, The 
discovery of a very important predacious clerid insect which feeda 
upon yurious bark-borers (an insect closely allied to and which 
“takes the place in our coniferous forests of its German confrére, 
*Clerus formicurius, in Kuropean continental forests) is alluded to, 
“as is also that of an equally important predacious coccinellid beetle, 
Amongst pests new bostrichids (Bostrichide), weevils (Curcti- 
“Uonide), bark-borers (Scolytide), wood-borers (Platypodcé) are 
discussed, The writer would especially draw attention to the 
treatment of the family Seolytide. Up to the end of 1901 but 
three species of this exceedingly important forest group were known 
in the Indian Htegion and practically nothing was known about 
their life-histories. Notes upon the habits of some 20 (probably) 
new species have been recorded since that date, of which 14 are 
alluded to under this family, whilst another four are treated of under 
Plotypoda. In addition some 46 other species have been found, 
most of which have proved new to science, These stil] remain 
to be dealt with, nothing having as yet been published on them. 
It will be evident that this section alone of (he papers is one of 
the highest importance, since it forms a good busis apon which 
to build up our knowledge of these minute but dangerous pests, 


Amongst the Lepidoptera— Heterocera (moths), some original 
notes arc recorded under the families Sphingida (hawk moths’, 
Paychide (bagworms) Lusiocampida (eggers), Geometride 
(geometers), Noctuide (noctaids), and Pyratide, : 

The valunble observations made by Mr. T. RB. Bell in 
Bombay, by Mr. RS. Hole in the Central Provinces, Mr. S$. Care 
in Burma and others our knowledge of the life-histories of the 


IMPROVEMENT FELLINGS IN DEODAR AND BLUE PINE FORESTS. 337 


two ‘well-known teak defoliators Hyblea puerta and -Pyrausta 
macharalia is becoming rapidly more complete. 

The Diptera (two-winged flies) reqnire study since it is 
becoming apparent that this family contains important gall- 
tnaking pests. The one infesting the branches of old teak and 
the leading shoots of saplings in Berar, Madras (Coimbatore), aud 
Mysore especialiy requires serions attention. This order also 
includes the Tachinidae, an extremely important family of 
parasitic flies, which are probably of great use to the forester. 
One of these has been discovered to infest the teak defoliating 
pest Ayblea puera in the Nilumbur ‘Teak Plantations. 


Lastly, we come to the great order Henviptera or 
Rhynchota (Part VIII), which contains some of the most serious 
insect pests known in the world. Original observations will, 
pe found under the families Pentetumid, Cureide, Reduviide, 
Aphide: and Coccide. These latter contain pests whose presence 
in the forest cannot be looked upon in any but the most 
serious light, even though our knowledge concerning them is at 
present but email. The black Aphid upon the Blue pine 
(P. exeelsa), and the Chermes upon the spruce and silver fir, 
Tequite most careful study, whilst the Monopblebus seale insects 
amongst the Coccide have undoubtedly proved their great 
capabilities of spreading in a most wholesale manner and commit- 
ting great havoc over the areas they infest, The Debra Dan white 
seale of the sal tree appears to be spreading right through the 
sal areas of North-West India. 


. - Tn conclusion the author wishes to express his regret that he 
was unable to illustrate the articles. He had the intention of 
doing this since he is well aware of the fact that illustrations 
are of the very first importance in papers of this nature. The 
monthly appearance of the Magazine unfortunately precluded 
all possibility of carrying out this idea. Should it be fouad 
possible to re-issue the papers in the form of a small hand-hook 
for convenient use and reference,—and he must leave it to the 
consideration of his brother officers to sny whether it would 
be ‘usefal in this form,—illustrations would be certainly incorpo- 
rated in the pages of the work. 


: ‘ z 

+ Report on “Spike” digease among Sandal-wood ‘Trees in - 

: / " Mysore and Hunsur Taluke, : 

From the Proceedings of the Government of H. H. the Maharaja 
of Mysore. : 

“1. May -22nd,° 1903.+Inspected the Yelwal Residency 
ompound sandal plantation, covering an area of about 500 acres. 
The, plantation was opened ahout 13 years ago and threesfourths 
ofthe area stocked with sandal md Cassia florida (Sime tangadi), 
the latter as @ nurse, The plants were raised by direct sowings, 
partly.in patehes under shelter of shrubs and-Lantana bushes and 
.partly in open ploughed-up furrows, "The Jatter- have mostly 
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died out for want of shelter, The cover throughout is very 
scanty, and those plants which have come up in the open and 
under the partial shelter of Acucia leucophiua (toppale), Cassia 
flovida (Sime tangadi}, banyan, casnurina and Lantana ure fast 
dying out, scarcely 10 per cent. being in a healthy condition, 
Those entirely surrounded by thorny growth have fared better, 
and on the whole look healthier. Atleast 95 per cent. of the 
stock in the open and under partin] shelter have either died or 
are suffering from “spike.” At the southern end, under the 
heavy shelter of mango and other trees, and in low ground, the 
great majority of the trees are ina healthy condition, but it is 
seantily stocked. _ 

The locality is outside the natural habitat of sandal, [t is 
higher than the eurrounding country and fully exposed, The 
soil is grayish, consisting of a large proportion of sand and 
gravel; and the whole area is overgrown with Lantana, which 
is impenetrable in the southern and western portions, Four 
disensed trees were marked here in order to study the progress 
of the disease. 

2. At my inspection of this plantation on the 11th May 
1901, [ recorded the following observations about its condition :— 

“In the afternoon inspected the sandal plantation in the 
Residency compound. Nearly three-fourths of the ground, cover- 
ing an avea of 520 acres, had been stocked with sandal, but during 
the Inst two years the deaths have been so heavy that hardly 15 
per cent. of the plants are alive at present, due to the same causes 
as those mentioned already in the case of Hosarmariguai plantation 
(viz., drought and ubsence of shelter. The area presents a sad 
spectacle with its nnmerous dead and dying saplings, I fear that 
the whole plantation is doomed, unless there is a change 
immediately in the climatic condition.” 

Since then the plantation has changed from bad to worse, 
and [ fear, ere long, sundal will be completely extirpated from the 
bulk of the area, 7 7 

8. About 300 yards from the northern limit of the plantation 
there is a fruit garden in low-lying ground enclosed. by a Jive 
fence, consisting of Lantana aud other epecies. In this fence and 
here and there outside it, there are a large number of extremely 
healthy but pollarded sanda} trees, but not a single dead or 
Giseased tree was observed, 

4, May 28rd, 1903.--Explored the country lying between 
Yelwal and the village of Dod Margoudanaballi, 8 miles due south 
of Yéiwnl, Noticed « mumber of henlthy trees in garden hedges, 
ns well as within and outside gardens, . All of them, however, 
have been heavily pollarded, this pernicious pratice apparently 
having come into vogue within the Inet ten yeats, judging from 
the length of bole and general condition of trees. Nu one seems 
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to have thought it his daty to bring this wilful damage and 
mischief to the notice of the authorities, and the people them- 
selyes do not seem to be conscious of the seriousness of the offence, 
xo free have they been to matilate this valuable tree without let 
ox hindrance, 

5, Yo the south-enst of Bommanahalli, 2} miles to the 
south of the Residency compound, there is a date tope of about 
150 acres in extent, densely stocked wilh young sandal, partly 
natural and partly artificial. ‘The whole aren is overgrown with 
Lantana and thorny growth, At tie lower or southern portion of 
this tract the growth of date is rather sparse and the soil very 
sandy. Here many dead and a larger number of diseased plants 
were noticed, Higher up, where the growth of date and other 
trees is denser and the soil apparently is better, there were very 
few dead or diseased trees, 


6. One large tree over 2 feet in girth, suffering from the 
“spike” disease in an acute stage, was found about quarter of a 
mile from the above tract standing in close proximity to two 
other healthy trees of almost the same size and age. The 
diseased tree had been cut half way into the trunk and had been 
otherwise injared, 

The diseased tree was marked for observation in order to 
watch whether it would die or recover, and: whether the two 
healthy trees would get infected by it. It may be noted that 
all the three trees are situated on low ground in the open, 
unprotected by any other tree and in close proximity to Lantana 
bushes. If the disease is infections, as has been asserted, it 
must spread to the healthy trees sooner or later, A large dead 
tree was also noticed within 10 yards of the diseased tree, 


7. May 24th, 1903.—Expiored the country lying between 
Yelwal and Belugola on the Seringapatam roud and Kuraghalli 
plantation, All along garden hedges, and both inside. and outside 
gardens, sandal occurs in great numbers; and without. exception 
is ag healthy aa it possibly could be. Ax a rule, the (recs are 
well sheltered, but sometimes are exposed and isolated. The 
best bit of natural sandal I have ever reen wes met with in a 
thick date tope which crosses the Seringapntam road at the 
Sith mile and runs in a narrow strip following the course of a 
stream north-eastwards, 


8, The Kuraghalli plantation, referred to above, is to the 
right of the Scringapatam road and is only 24 miles from 
Yelwal. Jt has an area of 80 acres and is fully stocked with 
sandal, which was raised by sowing in open ploughed fuwows. 
Vhe plants sre on an average about 5 feet in height. There 
being hardly any other trees to shelter them, they are fully 
exposed and consequently are dwarfed and stunted ; but no sign 
of “spike” was noticed, Under shelter near the southern hedge 
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a few very henlthy trees up to two feet in girth were noticed, ao 
also in an adjoining cocoanut garden. 


If the * spike” disease ia really infectious as has been stated, 
it is strange that it did not spread to the adjoining gardens and 
the Kuraghalli plantation. 


9. May 25th, 1903.—Explored the tract of country lying to 
the south of the Yelwal-Bilikere road, No sandal occurs from 
Yelwal to Handanhalii, a distance of 5 miles, but at the latter 
village there is a patch of natural sandal covering an area of 
ahout 600 acres, resembling an artificially stocked plantation. 
The area forms the head-waters of a small streara, the ground is 
depressed, forming a sort of dip, and the oil, which is stony, 
consists of gravel and sand. 


Sandal, though not presenting the anme healthy appearance 
as in more fayonred regions, doea not show any sign of “spike” 
or any other diseases, though it has been hacked and pollarded 
for gout-hrowsing. The trees rarely exceed 15 feet in height and 
two feet in girth. Saplings under one foot in girth predominate. 


The auxiliary and accessory species with which sandal ig 
found nesociated are: Anogrissus latifolia (dindiga), Celnastrua 
montana (dante), Ivara Purviflora (gorvi), Lantana, Avacia 
catechu (kagli), Acaciw leucophima (toppnles, Pavetta indica 
(pavate), Diospyros ehenunt (tupra) and several other apecies, the 
whole forming a fairly dense scrub. The growth of Lantana is 
nowhere heavy and parts here and there are free from it. All the 
trees, including sandal, are stunted and deformed, a condition due, 
undoubtedly, to the poverty and shallowness of the soil. 


10. From Handanhalli to Chika Bichanballi, and from the 
latter to Dod Bichanahalli and Yelchodi, a large nuinber of healthy, 
hut heayily pollurded and scattered trees, were noticed in the open 
fielda, gardens and date topes. Those in the open seemed less 
healthy, evidently owing to ths clearing of the surrounding 
vegetation and isolation, As stated elsewhere, the people have 
been openly lopping off branches of sandal trees for feeding 
goats, with impunity. That none of these tracts had ever 
been visited by any Forest official is clear from the fact that 
the patel of Dod Richanahalli could not make out that the 
Forester and two Forest Guarda accompanying me, and who 
were in full uniform, were Forest employees. The shekdars and 
village officials apparently think that it is not their business 
to prevent such wanton damage and mischief. The matter will 
receive my enmest attention and a regular crusade will be waged 
aginst goat-herds. 


11, May 26th, 1903.—Explored about 40 square miles of 
country to the south of the Bilikere-Hunsur road. 
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Scattered and pollarded, but perfectly healthy gandat trees 
were noticed in the gardens, fields and gomala of Jinhalli_ and 
Dallal. In thé gomal lands of Chilhalli there isa dense strip of 
sandal mostly young, but with big trees here and there, in. a 
amal) valley, growing in thea midet of dense serah and Lantana. 
The soil and composition of the etock are the same as in Handan- 
halli already described, but the sandal Jooks healthier and more 
vigorous, especially in the dense thickets. Healthy and scattered 
sandal is met with in the fields and gardens throughout, those in 
the gardens being healthier and more vigorone than those in the 
open fields. Nearly all the latter appenr to have grown up under 
the shelter of trees and shrubs in hedges. With ihe extension of 
cultivation. and adoption of improved methods of farming, the 
hedges and trees have been removed and the sandal now stands 
isolated and exposed. 

12. Immediately to the south of the Hunsur road and in the 
midst of dense scrub and thorns an extensive area covered with 
excellent sandal, composed of all ages and sizes, is met with. 
This area forms part of the proposed Arabitittu reserve. Further 
south the vegetation is stunted, soil more exposed and the sandal 
occurs sparingly. 

Wherever the vegetation is healthy and dense and the soil 
fairly rich and deep, sand.l is met with in its healthiest state, and 
where the vepatation is stunted and sparse and the soil hard and 
shallow, it looks sickly, being clathed with pale-coloured narrow 
leaves, 

18. We camte this day across two trees with characteristic 
spiky leaves, one near a hut with all but one or two roots cut off, 
and the other an aged one, growing hy the side of a sheet rock. 
Both the trees had heen heavily pollarded and looked very aged, 
They are slowly dying ont, and the small diminutive leaves are 
evidently indications of impaired health and vigour and not of 
any specific disease, 


\4, May 27th, 1903.—Tnspected the Hosurmarigndi plan- 
tation and the forest to the north of the Bilikere-Hunsur rond. 
The following notes were made about the condition of the 
Hosurmarigudi plantation at my inspection on the 9th May 
1901:— 

“Inspected the Hosurmarigudi sandal and gallnut plantation 
(S00 acres). Judging from the number of dead-and dry saplings 
the plantation appears to have heen thickly stocked with sandal 
atone time, but now hardly 10 per cent. are alive. Those in 
sheltered valleys and under shelter have not died to the same 
extent. Mr, Theobald, who accompanied me during | the 
inspection, attributes the heavy easualty to the disease which 
Mr. McCarthy calls “spike.”” I think it is more, due to the 
severe drought experienced during the past three yeara The 
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subject will be further investigated and a report aubmitted on the 
result of the investigation.” 


The plants were raised partly by dibblinge under the sheltet 
of bushes and date trees and partly hy sowing in open ploughed- 
up farrows with Cussia florida, The cessia has died ont, and 
the sandal that was taised with it is stunted and. anpromising. 
The dibblings under bushes and trees have given hetter results; and 
the suplings on the whole are as healthy and vigorous as conld 
be expected, having regard to the poverty of the soil and stunted 
serubby vegetation. The whole area of the plantation and 
surrounding tracts were carefully searched in separate parties 
by myself and Messrs. Benson and Muthiah, but not a single 
spiked tree was noticed, Nearly ajl the plants which looked half 
dend at my inspection of two years ago have recovered. And the 
plantation has now the appearance of a wellestocked aren. 


15. Sandal is found scattered throughout from Bilikere to 
Hensur, but hardly any dend and no diseased trees were noticed, 


16, Inthe evening I was taken over by Mr, Petrie Hay, 
who takes a keen interest in the “spike” disease, and shown an 
acutely infected area, a mile to the west of the Hunsur Travellers’ 
Rangalow on the Coorg rond, All the trees that stood on it have 
died or are dying ont, but hardly any disensed trees are noticed 
between the Travellers’ Bungalow aud the infected area, To the 
west and south of the latter, aleo, there are 4 few or no diseased 
trees, while to the north they are found sprinkled here and there: 
The tract is covered with Lantana, 


The disensed and unhealthy condition of the sandal in this 
tract, apparently, is due to frequent fires in Lantana thickets, 
in the midst of which it grows, and unsuitability of the sub-soil, 
which here consists of a substratum of “ Kankur.” All the other 
species associated with sandal have also a sickly Jook and are more 
stunted than sandal. It is, therefore, no wonder that sandal, the 
most sensitive of all, has suffered to a greater extent. 

17. May 28th, 1903.—Explored the tract of country lying 
between the Hunsur-Bilikere and the Hunsur-Heggaddevankote 
roads, 

There is a seruh jangle consisting of the nenal deciduons 
species and Lantana thinly scattered. Sandal is met with here in 
great abundance, and in places forms 50 per cent. of the stock. 
The growth is nowhere dense. _ About half-a-dozen dead trees 
were notived, but no diseased ones, except ina smal] patch on 
the slope of a Jow hill where al] the trees have died or are dying, 
The soil in the patch referred to is hard and stony. It is 
surrounded on ali sides by perfectly healthy: trees growing on 
deeper and better soil, : 

Also noticed two sandal trees in the midst of healthy one’ 
entwined and suppressed hy thorny climbers bearing the charac 
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teristic spiky leaves, showing that the spiky condition of the 
leaves is not the characteristic feature of any particular digense, 
but is only a sign of natural decay owing to old age, enfeebled 
condition of the root system, strangulation or suppression. 


18. In the evening Mr. Petrie Hay again took mo and 
showed a number of trees about 24 miles to the south of the 
Hunsur town on the Heggaddevankote road, suffering from the 
“spike” disease, We eaw 3 or 4 trees growing under favourable 
conditions and in the midst of perfectly healthy ones with 
markedly spiky leaves, ‘The locality is overgrown with Lantana 
and is subject to annual fires. I am inclined to attribute the 
diseased condition of the trees referred to to the effect of fire on 
the surface roots of sandal. 


19. May 29th, 1903.—Explored the country lying between 
the Hunsur-Hanagod and Hunsur-Coorg roada, 


Fine healthy sandal trees were noticed up to a mile of 
the Hunsur ‘Travellers’ Bungalow. Afterwards a number of dead 
nnd diseased trees were noticed for quarter of a mile along Lantana 
hedges and in the adjoining scrub jungle, very few heing noticed 
to the south of the Hanagod road. Then, no diseased trees’ wera 
observed until the 6th mile from Hunsur, where a few diseased 
and dend trees were noticed in the fields. All the dead and 
diseased trees were standing exposed and isslited, and from their 
position it would appear that they grew up in the midst of 
other growth. Not a single tree growing in the midst of shrnba 
and trees was found diseased. Agnin, a large number of dead 
and diseared trees was met with in the fields of Tattekere 
village. To the north of this village up to Kallabetta on the 
Coorg road sandal abounds in the scrub jungle, but no diseased 
trees were observed. Sandal also abounds in the serub jungle in 
the vicinity of the Kallabetta Police Station, but no spiked trees 
were noticed. The soil throughout this tract, as may be jndged 
from the condition of the vegetation, is poor, stony and shallow, 
but the forest growth is better than that met with in the diseased 
tract further east. There is also less Lantana. 

Noticed a fairly big tree completely encircled and covered 
by a thorny climber, bearing spiked leaves. 

20. Muy 30th, 1902,—Inspected the Kallabetta State Forest 
to the right of the Coorg road and the sandal growth from 
Hunsur to Periyapatam, : 

In the State Forest, for atout 2 miles from the Hunsur 
Travellers’ Bungalow, diseased trees are frequently met with and 
form about 5 per cent. of the stock, but beyond that no diseased 
trees were met with. In the State Forest, the forest growth 
associated with sandal is extremely scrubby and stunted, all the 
trees having a sickly look with the leading shoots and tips of 
branches dead. Sandal towers ubove all, and may be seen from 
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adistance, so there is very little protection for it. This miser- 
able condition of the entire stock, undoubtedly, is due to the 
poverty of the soi], which is stony and shallow. Where the trees 
are fully sheltered, saydal is as healthy as could be desired. 


21. Sandal is found scattered along the edges of fields and 
jn gardens between Kullabetta Police Station and Periyapatam. 
‘Those on fields are generally exposed, and consequently bear 
pale-coloured leaves; while in the gardens they are invariably 
healthy, the best and most vigorous trees being found there. 


Most of the isolated and exposed trees have had their outer 
bark and cortex facing south-west scorched, so as to leave the 
heart-wood along the whole length of the bole bare, a result due 
to severe exposure to sun and wind, F 


22, Examined the sandal trees in the Periyapatam Travel- 
Jers’ Bungalow compound and in the gardens close by. At the 
southern boundary of the compound a number of unhealthy- 
looking trees were noticed in the Lantana hedge, unaheltered 
by other trees, but they did not seem to be suffering from any 
particular disease. Along the northern hedge of the compound 
there is arow of very vigorous sandal trees in the midst of 
Cassia florida and banyan. : 
In the hedge of a garden to the west of the compound there 
was 8 suspicious looking tree which was marked for observation. 


All the exposed and isolated sandal trees have had their 
bark and cortex along the whole length of the bole facing south- 
west scorched and peeled off, leaving the heart-wood exposed, 
Some splendid specimens of sandal trees were found in the hedge 
of a garden below the Periyapatam tank, 


23, May 8st, 1903.~Explored the country lying to the 
south of Periyapatam and situated between the Hunsur-Anechow- 
kur and Perivapatain-Anechowkur roada. 


Sandal is found in great numbers at the edges of fields and in 
the ecrub jungle outside them, ‘Those in the fields stand exposed 
aud isolated or in the midst of Lantana. Only 4 or 5 dead and a 
dozen diseased trees were noticed, all of which were either stand- 
ing in the midst of Lantana or once were growing in that condi- 
tion. Also noticed a number of trees killed outright by recent 
fires. I have little doubt that the diseased condition of the trees 
noticed by me is due to the annually recurring fires which are 
purposely started by the villugers in the hos weather to destroy 
the Lantana. Inthe scrub jungles which are subject to heavy 
grazing, and where Lantana is not much in evidence, fires do little 
or no harm; and here no diseased trees are met with, 


| 24. In the Panchwalli plantation covering an area of about 
100 acres, which is fairly well stocked, three young saplings were 
found in the midst of healthy ones with spiky leaves, Similarly, 
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a fow diseased trees were noticed about 2 milée from Periyapatam’ 
in the midst of Lantuna hedges and thickets. 


25. June lst, 1963,.—Explored the coutitry lying between 
the Periyapatam-Virarajendrapet and Periyapatam-Fraserpet roads. 


Fine healthy sandal trees were noticed for a distance of 5 
miles from Peviyapatam in fields and garden hedges and a few 
scattered trees to the north-east of Muttur village. Then we 
came across « small patch of diseased and dead trees in the fields 
of Lalapur village. ‘To the north and east of this patch healthy 
trees again occur up to the Fraserpet road. From the 127th mile 
to the 129th mile of this road a large number of dead and diseased 
trees were noticed in the midst of Lantana, forming about 40 per 
cent, of the stock, except to the south of the 129th mile, where an 
neutely infected area in the midst of dense Lantana thicket is found. 
It was also uotived that sandal trees-under the heavy cover of fig 
trees in the avenues had died off, apparently from heavy cover, 
dampness and drip. ‘Lhe surviving ones have an extremely 
unhealthy look, with the Lop branches dead and scanty leaves, but 
none of the leaves had the appearance of “spike.” Near the 
130th mile a splendid specimen of sandal was noticed with spiky 
leaves and with its whole crown covered by a thorny climber. 
Close to it there were a number of fine healthy trees. 


From the 131st to the 135th mile at the Cauvery, very few 
sandal trees dead or diseased were noticed on the roadside, 
except in an Inam jangle, where a number of healthy and diseas- 
ed saplings were ‘observed, ‘The disappenrance of the sandal 
in this locatity might he traced to severe fires in Lantana 
thickets, it being the usual practice in these parts to get rid of 
this pest by fixing in the hot weather. 


26, June 2nd, 1903,—-Explored the tract of country lying 
between Lhe Cauvery river and the Fraserpet road up’ to’ the 
northern boundary of the Dodharve State Forest. This tract 
of country is very familiar to me, having’ passed and repassed 
through it scores of times between the years 1878 and 1885 on 
my way tothe Coorg Forests further south. Then it abounded 
with most vigorous sandal trees; but Lantana had not invaded 
to such an extent us at present. Now the whole tract, except the 
cultivated fields, is covered with a dense tangled mass of Lantana, 
which year after year is burnt down to come up again with 
renewed vigour at the beginning of the following monsoon, 
‘The fires have almost exterminated the sandal. I noticed only 
few healthy trees on the banks of the Cauvery and in @ small 
patch under heavy shelter between the villages of Girgur and 
Dodhosur, Trees standing on the edges of fields had a spiky 
or diseased look about them, which may be due to isolation und 
exposure or fire. : 
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Further south, where tree growth is fairly dense, sandal is 
met with sparingly, and only two diseased saplings were noticed ; 
thus showing that where the cover ie fairly dense and forest 
fires are not severe by reason of the comparative absence of the 
undergrowth, sandal is not subject to any disease to any appre- 
ciable extent. 


27. June 3rd, 1903,—Explored the tract of country lying 
to the north of the Fraserpet road from the 14dth mile to the 
180th mile, 

On the hank of the Cauvery there are two sandal treea under 
the shelter of a hamboo clump. In one of them half the branches 
contain the characteristic “spike” leaves and the other half 
healthy ones. Ip the other only twigs, here and there, are affected, 
Both these trees have been marked for observation. In the sama 
row there ate five or six healthy trees, but at some distance fram 
the two unhealthy ones, Further on, towards the north and east 
to a distance of two miles from the Fraserpet. road, not more than 
half-a-dozen diseased treea were met with. Here sandal, though 
not plentiful, is met with in fairly large numbers, especially in 
the hedges. Where the hedges consist of trees and shrubs with or 
without a mixture of Lantana, the sandal, as a rule, is extremely 
vigorous and healthy—especially where the toil is rich and deep. 
We came across several saplings in Lantana killed outright hy fire. 
In the tract inspected not even one tree in a thousand was 
diseased, 

28. June 4th, 1903,--Explored the tract of country situated 
between the eriyapatam-Hunsur and Anechowkur-Hunsur 
roads. 7 

Sandal is met with scattered in the fields, exposed and 
isolated, and consequently in a sickly condition. 
~The sciub jungle outside the fields is rich in sandal, but the 
frees are usvally stunted with contracted crowns, the latter 
condition evidently being due to heavy pollarding for goat 
browsing. The other species composing the stock are also 
stunted, deformed and unpromising. 


Some healthy and vigorous sandal trees were noticed in the 
midst of bushes towards the Panchwalli road. Two exposed trees 
with spiky leaves were noticed in close proximity ta other healthy 
rees, These were the only diseased trees noticed during the day. 

Under the heavy shade of fig trees in the avenues a number 
of dead and dying trees were met, with, they having died appar- 
ently ffom the same causes as those mentioned under date 
Ist June, a 

29, At Hunsur, examined a number of healthy, diseased 
and dead trees experimented upon by Mr. Benson under my 
inatructions, the details of which are as folluws;— 
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() One perfectly healthy tree standing in the open was 
girdled in order to watch the formation of new shoots and leaves 
and changes in their appearance and size. 

(b) One perfectly healthy tree standing in the open had all 
the lateral roots cut out and the excavation filled up with stone 
and eurth. 

(c) One perfectly healthy tree standing under shelter was 
similarly treated. 

(i) Several discased trees were uprooted in order to see 
to what distance the roots extend and ascertain the cost of up- 
rooting. The root of one tree was found to extend as far as 53’, 
crawling just below the surface, and afterwards waa lost in the 
bund of a tank. Judging from its thickness, its total length 
eannot be less than 100’, In another case the root extended to 
45’, ‘The tap-root as a cule is not more than 5’ from the surface. 

The cost of thoroughly uprooting diseased trees of about 2’ 
in girth amounts to about 12 annas per tree, If the work is 
conducted on a large scale it could, probably, be reduced to about 
four annas. Dead trees would cost much legs, 

{e) Examined also the root system of two healthy seedlings 
in order to see how the “ haustoria” of sandal roots attach them- 
selves to the roots of other trees. 

30, June 5th, 1903,—At Yelwal I had some diseased saplings 
cut, in order to see how their wood differed from that of healthy 
ones, ‘Twelve diseased and one healthy saplings were cut; five of 
the former had holes bored right throngh the entire length of 
the stem, showing that some boring insect was at work, while the 
latter was in perfect condition. 

Specimens of sandal borers recently sent to the Indian 
Museum at Caleutta from the Devarayadurg Forest of the Tum~ 
kur District were identified as the Jarve of the moth Zeuzera 
coffea.* 

The insect attacking the sandal trees at Yelwal probably 
belongs to the same species, Whether the insect begins its attack 
when the tree is in a healthy state or after decay or disease had 
set in, is a moot point and requires further investigation.t : 

31. A map illustrating the areas inspected and the distribu- 
tion and condition of sandal trees is appended to this report. A 
stady of this map will not fuil to lead to the conclusion how 
erratic the course of the “apike” disease is, if it is, nt all, a specific 
disease. A number of photos and a water-coloured esketch, 


"'The specimen sent was in a small top or branch which it had hollow- 
ed out—Hon. Ien. 

t We would refer the Acting Conservator to the note on anndal-wood 
Jorers published jn the Appendix Series with Jast month's nuraber of the 
Magazine ~lon. Ep, 
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showing the condition of spiked leaves and trees, kindly lent by 
Mr, Benson, are also submitted herewith. 


ConoLusions. 

32. After a careful study, extending over 15 days, of the 
diverse conditions under which sandal is found lo grow in the 
tracts inspected, T have arrived at the following conclusions :— 

(a) That “spike” is not a specific or definite disease, 

(8) That the narrow, diminutive and bristle-like leaves found 
in the so-called spiked trees are not peculiar to any specifie form 
of disease, but are commonly found in all trees dying from the 
following causes:— 


() Old age. 

(2) Injury to the roots by fires or hurt. 

(3) Suppression or strangalation by climbers. 
(4) Fangoid, parasitic or epiphytic growth. 


(e) That spiked trees are always met with only in heavy 
Tantana thickets, which are liable to be annually or periodeally 
burnt. 


(a) That poor or shallow soil or soil contnining a great 
admixture of ‘Kankur’ or resting upon a substratum of  Kavkar,’ 
induces premature decay of the root aystem and consequently of 
the tree, 


() That areas lable to be submerged and waterlogged 
soils are inimical to the growth of sandal. 


(f) ‘That sandal-wood sooner or luter be exterminated in 
tracts containing dense growth of Lantana, owing to the liahility of 
the latter to he burnt down hy fire; sandal being a sensitive plant 
and surface feeder is least able to withstand Uhe effects of fire. 


(9) That “spike” is neither a contagious nor iufectious 
disease, for if it were an infections and communicable disease it is 
diffiealt to explain why it is confined only to particular localities 
or occurs only in seatiered patches and amongst scattered trees 
in the midst of healthy ones. [6 cannot he said that the disease 
has not had enough time to spread to other trees or other arena, 
because according to all accounts it has been in existence for at 
least seven or eight years. 


(h) That trees standing in the midst of thick sernbhy growth 
or under the shelter of light-erowned trees and in the rich soils of 
gardens enjoy a total immunity from the disease. 


(t) That sandal has always at unhealthy look where the 
vegetation assoginted with is unhealthy; and where the latter is 
healthy and vigorous, diseased trees are never met with, 
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MEASURRS UNDERTAKEN FOR THE ERADICATION OF DISEASED TREES. 

33, Whether the disease is infectious or not, it is beyond 
doubt that once a tree shows signs of spiked leaves in an advanced 
stage, it never recovers, It has, therefore, been considered advis- 
able to uproot al) such trees. For this purpose I have posted two 
intelligent and active Rangors, two Foresters and eight Foreat 
Guards to the Hunsur Range with instructions to carry out the 
following operations :— 

(a) To carefully explore the sandal tracts in the Mysore and 
Hunsur Taluks and show their exact positions in the taluk maps, 
using distinctive symbols to indicate healthy and diseased trees 
as well as density, 2 

(6) To prepare a descriptive account of each tract, stating the 
conditions of soil and vegetation in which healthy and diseased 
trees are met with. 

(c) To uproot all dead and diseased trees in the two taluks 
and any that may be noticed in the adjoining taluks within 6 or 6 
miles of the borders. 

(d) To hurn all the debris and unmarketable portions of the 
trees on the site, and to hand over to the custody of village 
officials all marketable wood. 

34, As the number of trees to he uprooted is not Jarge and 
is confined to partioular localities, Ido not anticipate that the 
cost of the operation will exceed three thousand rupees, which will 
be repaid ten times over by the sale-proceeds of the marketable 
wood which, if not removed promptly, stands in imminent risk of 
being destroyed by fire, The whole operation, 1 expect, will be 
completed in three months. Stringent instructions have been 
given to the local staff to uproot all the dead and diseased trees 
within a radius of 4 miles of the Hunsur town within one month. 

35. Detailed instructions have been issned to all District 
Forest, Officers to make a close inspection of sandal tracts with a 
view to discover whether the disease has made ite appearance in 
their districts and to uproot any diseased tree that may be met 
with. 
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Cooper's Hill aga Training College forthe Imperial Forest 
Service. 


A coop deal has of late appeared in the papers and elsewhere 
on the snbject of the continuance of Cooper's Hill—that College on 
the Hill situated in one of England’s fairest counties and over- 
looking one of the loveliest of the vales of Father Thames. All 
that has appeared on the subject, however, has been strictly in 
connection with the Engineering side of the College. Since this is 
hy far the larger pertion of the Institution, which came into heing 
in order to provide specially trained Hngineers for the Indian 
Service, this ix perhaps only what was to be expected. Ab 
present, therefore, it would appear that the future maintenance 
of Cooper's Mil, whether it is to stand or drop, as in the 
case of Haileybury and other famous institutions of old, into 
the limho of the past depends upon whether the officers of the 
Public Works are to be specially trained for that great Depart- 
ment at a Government college or whether they shall in lutare be 
reeruited in the open market, With the arguments for and 
against this side of the question we shall not here concern 
ourselves, Tt is our intention to examine the advantages of the 
College as a training ground for the Officers of the Imperin] Forest 
Service and to compare the training obtained under the present 
régime with that available at one of the great Universities. 


Since 1885, a period of 18 years, all the Officers of the superior 
hranch of the Forest Service have been reeruited from Cooper's 
Hill, ie, they bave won their provisional appointments in poblic 
competition and have then been sent to Cooper’s Hill to 
he spreially trained in the work of their future profession, 
Until 1896 the period spent at the College was five sessions, 
followed by a fonr months’ tour in the forests of Germany, 
two yents in all ‘The students who passed the public examina- 
tion in 1890 spent eight sesaims at the College, from September 
1900 to March 1903, followed by a four months’ tour in Germany, 


374 CooPER's HILL. 48 A TRATNING COLLEGE FOR FORESTER. 


a total of three years. It having been decided that the German tour 
did not produce all the results desired it was abandoned the 
following year. Under the new régime the students remained in 
residence at the College during seven sessions only, proceeding to 
Germany in the danuary of their third year and spending six 
months working in pairs under spectally selected German Forest 
Officers, theiy work being under the general supervision of that 
eminent forester, Sir Dietrich Krandis, ‘This programme was 
again changed some yenrs later, and the students now spend nine, 
months in Germany, proceeding there at the beginning of the 
seventh session (October) and remaining until the middie of the 
following July. OE this period eight months are spent in pairs 
working under the supervision of a local German Forest Otieor, 
whilst the ninth is devoted to touring, under the able gnidance 
of Dr, Sellich, through specially selected areas in the Blick Forest 
and elsewhore. Previous to 18Y1 the stndenits used to visit at the 
end of their first year some selected Scotch forests. On the death 
of the owner this lan was altered, and the students of the 1890 
year_ visited, at the end of their first year, some French forest 
in Normandy. ‘This practice has been continued to the present 
day. . In.addition, varions small forests of interest in. England 
are visited from time to time during the sessions ab the College. 


The course of lectures at the College comprises Forestry, 
Botany, Entomology, Geology, Chemistry, Law, Forest Engineer- 
ing, Prawing, Surveying. Accounts and German. Forestry in 
all its branches is tanght by Dr. Sehtich and Mr. Fisher, whilst 
carefully selected Professors teach the other subjects. 

Owing to the wide range and nature of the subjects studied, 
the Forest students who obtain the College diploma have, we 
consider, received a scientific training which enables them to rank 
with any University graduate who takera scientific degree, whilst 
the former are in addition equipped with information of a special 
kind whieh qualifies them to fill posts in a special Service, 
Whether the special training required to turn out the young 
Forest Officer comld he equally satisfactorily given at. one of the 
grent Universities is open to considerable doubt. We propase to 
marshall a few reasons in support of this opinion, and also to 
point out some of the advantages of the present system of training 
as enjoyed at Cooper's Hill. 

Tt has heen snggested at various times that it would be 
better to send the Forest students to either Oxford or Cambridge, 
a special Chair of Forestry keing created nt one of these great 
Universities, At first sight (his proposal appears both alluring 
and advantageous, but when subjected to eareful serntiny, there 
can, we think, be shown to be considerable drawhucks to its 
initiation, A large number—perliaps {he greater number—of 
University graduates go up, tot with the idea of qualifying 
themselves for a special profession, but wilh the sole idea of 
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obtaining their degree. This is all that the College Lecturers aim’ 
at. The after-professions of these students do not usually interest, 
them in any greater degree than they do the greater number ef 
the Heads of Public Schools. The one idea of these latter is that 
their boys should obtain ascholarship at one of the Universities aud 
go upthere, This reflects eredit on the School, and the subject of 
the real after-life’s work of the boy is left ont of consideration.” 
The honour of the particnlar School or of the College or 'Varsity is 
the chief thonght, perhaps naturally so, of both Head Master and 
College Professor, But this sort of teaching is hardly snitable for 
men who wish to follow a special course of study to qualify them- 
selves for their lifes profession, and more especially when that 
profession is one so littl: understood in England ay that of a 
Forester, and is to be followed in a foreign land where conditions 
are so totally at variance with those amongst which they have Leen 
brought up Two instances of a similar nature inay ha mentioned, 
Neither the military nor the medical man goes to either of the 
great Southern Universities. Both have to render themselves 
éilivient in a special profession and it has been long recoynised 
that this cannot be accomplished at either Oxford or Cambcidue, 
‘The training of the Forester is not one whit less technieal than 
that of either of the above mentioned professions. ‘The Govern- 
ment of India naturally expect and require that the men sent out 
should have been as fully and carefully prepared ax can be done 
at Home, The Coopes’s Hill course on its present tines would seem 
to affurd such training in its highest and most efficient form. 

In considering its advantages we may first briefly allude to 
most important. part of the training of all youngsters destyned 
for a *Servico,” and that is the training in discipline. “Ihe 
College life affords opportunities of implanting early a sense of 
discipline in the future officer, whilst at the same time geneiating, 
an esprit de corps which, whilst making for good in the Service 
itself, ix, we think, aby no means negligable asset from a Govern- 
ment paint of view in a body of its servants. The first point is 
one of the greatest importance. Whether the Serviee be a 
Military or Civil one, it is essential for its efficiency that diseipline 
should be maintained within its ranks, ‘To be effective it is 
necessary that this discipline saould be ineuleated ab as early an 
uge as possible, It is well known that the discipline maintained 
ut or learnt ab one of the Southern Universities ts far from being 
wllit might be, ‘The under-graduate lives out in chambers, lus 
yracticaily no supervision exercised over him, and works or not 
pretly much as he pleases, ‘The same with the esprit de corpa, 
Meu scattered through a number of distinct Colleges, or only 
ineeting in leeturc-roums, ave not bound together afterwards by 
that tie whieh unites men who have Hved together under the same 
rool through three of whut are perhaps the most impressionable 
and most receptive years of their lives, Both the discipline and 
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the eaprit cde corps of the old Haileybury men are well remembered 
in Indis, and we think that mnch the same feeling exists amongst 
the men who come from the College on the Hill. Further, it hy 
no means follows that by n sojourn at a ’Varsity any special social 
advantages are necessarily enjoyed. Having considered the 
efficiency of the atudents as affected by discipline and esprit de 
corpr, We now come to a considerstion of the efficiency of the 
training obtained at the Institution in question as compared with 
that obtainable at Oxford or Cambridge. 


From the outset the important subjects of Forestry and Botany 
are dealt with in @ full and broad manner, whilst the lectures 
in the former are rendered all the more valuable by the fact that 
they are delivered by Anglo-Indian professional’ Foresters, who 
after a distinguished cnreer passed in actual charge and administra- 
tion of the forests of India, have devoted themselves to the 
training of those who are to work in the field they themselves 
lave spent so many yenra in, The accompanying subjects of 
Law, Geology, Chemistry, Forest Engineering, Entomology, 
ete,, are all grouped round the above two, and are taught ina 
manner which at once shows their connection with the chief 
subjects—a point to which it is essential the Forest student's 
attention shonld be drawn. Drawing, Snrveying, Accounts and 
German are other subjects included in the enrriculum, and in 
two at least of these the Forest student reqnires not only a 
sound but also a special training. 1b would not be sufficient for 
him to learn elementary principles only, as imparted by the 
Lecturer in a University with a view perhaps to the student 
taking up subsequent research in this one partienlar branch. ‘The 
Forest Oificer does not require to attend a large number of 
leetures on elementary principles, followed by others dealing with 
the more abstruse portions of any particular subject. He requires 
these elementary principles, but he requires them to be given to 
him in the light of their bearing upon his future professional 
work, He does not require, «.g., Botany lectnrea with a view to 
his becoming a specialist in that subject. Sufficient for him will 
it be if he is able to place his trees snd plants into their fam 
and genera, The Botanist is ready to do the rest for him should 
he come across new, or to him unknown, species. For this reason 
he requires @ good, sound and to some extent a more or less specint 
course in this subject. As it is with Botany so with Entomology, 
Geology and kindred subjects. ‘The Forest specialist is necessaty 
in these various subjects, but we are not here considering the 
question of the training or knowledge requized hy that offer. bub 
of that of the men who will be actually engnged in Jooking 
after and working the forests. ‘he question for consideration is, 
therefore, the pertinent one—Would students following the 
ordinary corse of lectures at one of the Universities have as 
good a training, and therefore prove as good officers, as those who 
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had followed what practieally amonnts ton special course in each 
branch of the varions enbjects taken up? ‘This question is a most: 
important one, for the well-being of the Service is closely hound 
np with the training received by the superior staff recrnited from 
Home, The answer we think can only be given in the negative, 


Having briefly considered how the theoretical part of 
the Forest student's training can he more advantageonsly given 
at such an Institution as Cooper’s Hill, we now come ton 
consideration of an equally important part of the work, the 
practical course, It has been often adyoeated that euch can only 
be really efficiently obtained in a Continental forest, and the 
acceptance of thie principle bas resulted in the practical German 
conrse at present gone through by the students and which has heen 
declared sound by the experts—all former Inspector-Céenerals of 
Forests in Indin---who drew it up. A considerable amount of the 
more elementary practical work ig however gone through at 
Nooper’s Hill. Briefly, the practical work whilst at the College 
consists, as we have already seen, of short visits to varions experi- 
snental areas of forests in England, aid nt different periods during 
the College course, with a short tour to some forests in Normandy 
in France ot the end of the first year, in addition to the work done 
at the College and in the neighbourhood. If Cooper's Hill and 
its neighbouring woods had heen specially designed by Nature for 
tha instration of budding Fores‘ers in the principles of 
elementary sylvienlture they conkd have scarcely been bettered, 
Narseries, young phintations, high forest (with many examples of 
how it should not he managed) and a profusion uf exutie trees 
enable Ue Forest: Professors to illustrate their lectures, or set the 
stndenta to practical work, at the very doors of the College itself, 
and Lhe students have thus the advantage of having these ihistra- 
tions ever hefore their eyes, Arens further afield in the country 
serve to iNustrate various other points bronght out in the lectures, 
The training at Cooper's TiN used to inelude the management 
hy the Forest professorial stuff and students of the neigh= 
howring Cxsar's camp forest. This formed a most valnable 
aid to the College enrriculum as, in addition to obtaining in it 
much practical information ahont their work, the students nsed 
to preparo by themselves a working-plan for’ this aren. Owing 
to the heavy rene demanded by the Commissionera of Woods and 
Fovests for this forest it was given up, and an excellent training 
ground was thns lost to the students. ‘Thix heing the practical 
part of the course as obtainable at Cooper's Hill, we would ask-— 
How egnid such he given ata University? It is the compactness 
of the firesent Institution and the close intimacy existing hetween. 
teachers and taught which enable the students to eo readily and 
easily absorb the mysteries of sowing and planting and the moré 
elementary principles of sylviculture--all of which ean be 
explained again and again, with numerous illustrations in the 
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very grounds of the College itself or in the adjoining Windsor Park 
and Forest. Can, we would ask, either of the Universities show 
evena tithe of the pecutiar advantages which Cooper's Ifill affords 
for the instruction of the young Forester? Having followed 
this initial elementary course the students are then in a posi- 
tion to take the fullest possible advantage of the Continental 
practical work. We are unable to see that such a training could 
be improved upon, or even carried on at all, upon its present lines 
at one of the Universities. 


If there is a tiny rift within the late at present, it is to be 
found, not in the training of the students after they have obtained 
their provisional appointments, but in the methoda by which 
these are obtained. There are two points connected with the 
present manner of obtaining recrnits for the Service which 
we think would bear revi 


ion, Until a few years ago nomination 
was necessary before permission was granted to appear at the 
competitive examination. This nomination was of value, since 
it permitted selection and thus enabled permission to appear to be 
refused to men who were obviously unfitted for a forest life, 
We shonld be glad to see this system of nomination returned to, 
since it hus appeared that it was obviously a sound one, The 
second point is to be found in the examination subjects, [n 
the old days the examination itself was of a nature to test a 
competitor's fitness for his life's work. Not only had he to 
take up subjects closely connected with his after profession, bnt 
the securing of an appointment could only he attained by obtaining 
certain minima of marks in these gnhjects. Now the competitor 
ean pass in on Classics and Higher Mathematics, only to find that 
he has no aptitude and ne Tiking for the subjects af his profession. 
Such a one can neither be made nor make himself into a Forester, 


We have endeavoured to show above that the training as ab 
present given to Forest students at Cooper's Hill is eminently 
in sutisinctory one,® and granting this, it follows that the question 
of the abolition of the College affects the Service in India very 
closely, It may therefore not be out of place to briefly call 
attention to a point which is worthy of serious consideration, 
Would it he feasible, in the event of the Engineers required 
for the P, W, D. in India being no longer reernited from Cooper's 
Ifill, to use the College as entirely a Forestry one, to form, 


“14 does not fall within the seope of this article to cousider the grest 
advantages which a farther course of training on arrival in this country 
would confer upon the newly-joimed yonng Forest Oflicers. An adilitional few 
months’ course, with visits 10 selected typical forest areas in differant pars 
of the country, would do much to prevent men from falling into the ertor of 
thinking that their awn division and particular elass of forest are the only 
ones they noed think about ot ears to know anything about (a labit 
oun ik perhaps only tom apt to acquire), “besides paving them ag 
Jmowtedge of the various classes of forest and different Condicions port 
able in dierent parts of the couny . 
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in fuct, an Imperial Forestry College for the Empire at large, 
a College in which young wonld-be Foresters could be trained alike 
for service nt Home (under the new afforestation schemes we have 
read so much about recently in the Home papers), in India and the 
numerous Colonies ? Indian Morest Officers, either retired or still 
horne on the Departmental lists, are now serving in several of the 
grent Native States in India itself, in Ceylon, at the Cape, in 
Nigeria, Egypt, Trinidad, Straits Settlements, Siam, Federated 
Malay States and elsewhere about the world. Could not an Imperial 
Forestry College in the old country train the men required to 
manage these vast and valuable forest estates? Surely onr great 
Colonial Secretary would he rendy to streteh out a helping hand 
towards the maintenance of such in Institution, and Cooper's Hill 
and the Imperial Forestry College would not then be a burden to 
he horne by the Indian Government alone, ‘The British Rimpire 
took up the Forestry qnestiou years before the Americans paid 
any attention to their forests, except to the details connected with 
entting them down, and yet this intter nation bids fair to leave 
us far behind in this important. branch of administration. For 
a search through the countries, cities and towns of our vast 
Empire will, we think, reveal but one Institution devoted solely to. 
the teaching of Forestry and the training of Foresters, and 
that one the Imperial Forest School located at Dehra Dan, 
maintained by the (iovernment of India and under the 
management and teaching of officers of the Imperial Forest 
Service. This School, as is well known, provides for the require- 
ments of the Provineial Service in India and to a certain extent 
for those of some of the Colonies who are taking up the Forestry 
question, We wonld ask-—Could not the Imperial Forest School 
of India be supplemented hy the Imperial Forestry College of 
England, and would not the formation of such a College be worthy 
of, and in consonance with, the true needs of the Empire ? 


The Khori Trans-Sarda Forests ( United Frovinces). 
By F. A, Lure, F011, 

Tar May number of the Forester contains some “ Notes” 

by “HJ.” on his tour throngh the Kheri Division with tie 

Forest School students in January last. 

A little over two years ago I was in charge of the division, 
and the new working-plan for the ‘Trans-Sarda forests was drawn 
up by me. I should like therefore to make a few remarks about 
the “ Netes.” 


TRANS-SARDA FORESTS, 
(a)— Coxmgunation. : 
In the description of the sad forests given in the working- 
plan, an attempt is made to show that configuration plays an 
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important part even in an apparently level country. Two types of 
forest, “High Level” and “ Low Level,” are recognised, 


Although in one sense it is true, as‘ H. J.” remarks, that 
there is very little diff-rence between the two types, yet, as the 
difference isa real one and not likely to disappear for some 
generations, if ever, it is worthy of some notice, Moreover, the 
distinction holds good in the other sc forests in Oudh, Based as 
it is on the configuration of the ground, aud correspondiny as it 
does to a difference of some 20 feet or more in the depth of spring 
water level, there is every reason to suppose Lhat it is of universal 
application to alluvial formations, 


For over three months I wandered about in the Kheri 
sal forests without being able to make head or tail of them. The 
country was apparently as flat asa table, the soil appeared to be 
everywhere nore or less sandy, and yet the stock showed endless 
variations between the widest possible extremes, 


One day, whilst attempting to work out how far a certain bit 
of poorly stocked forest extended, I found myself keeping closely to 
a gentle slope or bank some 20 feet high. ‘The ground seemed to 
be flat both above and below, and there appeared to be no return 
slope in sight. The stock, too, seemed to he different in places. 
Curiosity led me to follow up the slope. I did so that day and 
the next, still without coming to the end of it, My map and 
compass had by that time made me realize that I was keeping 
constantly parallel to the direction of the deainage of the conntry, 
and at last it dawned upon me that I was simply following up a 
natural terrace with the ground on the one side everywhere a 
little higher than on the other side. 


1 had started a register of the depth of water in the numerous 
wells scattered about in the forests when I began field work, 
hut at first it did not appear to be of much use, ag the variations 
were as hewildering as those of the stock above ground. 1 now, 
liowever, set to work to locate the wells with reference to this 
internal slope. By the time I had done so it was hardly a sur- 
prise to find that all the deep wells were on one side of the bank 
and all the shallow ones on the other side, and that there was no 
general depth of water anywhere between 20 and 30 feet of the 
surface, 


.. Ketter proofs than ocular estimates were necessary, however, 
to convince the Conservator and the Divisional Officer gthat the 
slopes and the differences in levels actually existed. [ accordingly 
amused myself in my spare time with running levels along roads 
and with making cross-sections. ‘The sectidhs with which this 
article is illustrated may be tuken aa typical of the whole, and may 
be left to speak for theimselves, 


"TRANS SARDA, FGRESTS 


KHER! DIVISION 


eget 
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()—Sroek, 

Configuration is all very well, but unless it can be shown 
that there is any connection between it and the state of the 
tree-growth, its «ylvivultural value cannot be very great. With 
reapect to this there are no dissentients, Reference is made to 
the superiority of certain localities in Mr. Keshavanand’s working 
plan of 1899. Much farther back than this it was recognized, as 
& perusal of past correspondence will show. ‘These localities have 
turned out to be what I have called high level ground. 


On the high ground there are practically no blanks; * on the 
low ground they are only too painfully conspienons, the whole 
forest. being honeyeombed with them. On the high ground, 
protection Las been speedily followed by the appearance of 
seedlings, rapidly overtopping the scanty growth of grass, nnd 
shooting ahead’ into dense thickets of saplings, wherever they 
have found an opening in the overhead cover, On the low 
ground, progress has heen much slower. For years after the 
starting of protection from fires and cattle, in many places it 
was impossible to find a seedling at all. As late as 1802 ploagh- 
ing up of the soil and artificial sowing were suggested as a 
possible necessity, if the backward localities were ever to be 
improved. Another ten years of protection has shown that this 
need not be done, but even now there are large areas where the 
seedlings are in their initial struggle for existence. 


A goad iden of the state of the forests with respect to 
the yonnger classes may be obtained by supposing that they 
were once very openly’ stocked, and that, at different intervals, 
small patches of sul reproduction have appeared or are appearing 
in irregular distribution all over the forests. In some places this 
occurred so long ago and the patches were so close together that 
there is now a completely stocked forest in which poles 
and saplings predominate, as on the high ground, In other 
places the date of appearance is so recent and the distance npart 
38 80 great, that there is nothing more to be seen than a number of 
isolated patches of advance growth scattered about in a poor and 
open forest. Between these two extremes there is an infinite 
gradation which it is impossible to definitely represené on a 
stock map or in a description of compartments. 


Seeing that a study of configuration and water levels has 
been of so much assistance to a solution of the complex problem 
in Kheri, it may well be enquired whether these two factors do 
not playean equally important part in other sal forests. Su far as 
Thave heen able to ascertain, the answer is everywhere in the 
affirmative. In all the divisions in Oudh terraces are to be found, 


* Blanks cover 70 acres on the high ground and 7,837 acres on the low 
ground (exclusive, in the latter case, of the large grass plains of urtificlal 
origin). Y 
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marking off the limits of types of growth far more sharply than 
the insignificance of the slopes themselves would lead one to 
expect, 


‘he nearer one approaches to the hills,"the more the problem 
becomes complicated. Nevertheless, the linest growth of si! is on 
flat alluvial plateaux or terraces, and undoubtedly the development 
of the forest fullowing on protection has heen far more rapid on 
these terraces than elsewhere in the hills. This is remarkably trae 
in Garhwal. ‘The sal, however, must be very accommodating as 
regards spring water level. There is nothing to choose, either 
way, between the vigour of growth of the sui on the high gronn:) 
in Kheci and that on these boulder deposits in Garhwal, and yet 
in the one casa spring water is from 40 to 50 feet below the 


surface, whilst in the other ease it is anything from 100 to 150 
feet below ground. 


‘The sin (Terminalia tomentosa) is far and away inferior 
to the sat in Kheri, both in distribution and commercial valine. 
Still, it is worthy of notice. “ H.J.” burdly puts the case strongly 
enough by stating that the present state of reproduction is poo’. 
There is no recent reproduction at all in the areas under fire- 
protection, Inside the elosed forests I only found one seedling 
during the whole time I was in Kheri; during the past twelve 
months Ihave found the same story to be true in Garhwal. There 
isa shortarticle ou the subject from my pen in the Forester for 
June 1900. In the north-west corner of the Kanjaria Range the 
reserved forests are separated from Nepal by a 66-feet tire line. 
On one side of the line there are old sain but no seedlings; on 
the other side there are both. 


(e)—EXeLorraBLe SIZE PUR Sst, 

“TJS.” thinks if rather premature to raise the standard 
for sat from 60" to 6’9” in the absence of reliable data as to the 
size to which, under existing conditions, the ut will grow without 
becoming unsound. 


If we were to wait for a sufficient number of reliable figures, 
the question comes in whether the standard would ever be raised 
at all Idonbt it. Our predecessors made the bulk of their 
revenue inthe timber fellings in the sal forests from the big 
trees of, say, 8 feet girth and upwards. So do we now, toa 
considerable extent. Hut in the course of the next 20 or 30 yenre, 
with a 6-feet standard, this old stock will have been worked out 
in all accessible lovalities, and the next generation of Divisional 
Officers will have nothing bigger than 7'-6” to setl, Raising the 
standacd means temporary loss of revenue. Our successors will 
hardly be prepared to say that we have played fairly if we eut 
all the big trees and leave them to pay. 


‘The proper procedure undonbtesily is to begin to store np oue 
surplus old stock, a8 sour as there ure any trdications ut alt that 
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our standerd is too small, These indications need not be definite, 
they need not he conelusive. They should he acted upon at once, 
otherwise the opportunity may pass, never to recur, 


Who can sny how long a time will he required to exhaust the 
subject of conclusive data? Tt is now 23. years since the first 
sample ploty for girth-mensurements were started in Kheri, and 
yet we have very little to go upon with rogard to this one detail 
of the many factors to be taken into account in the determination 
of the proper size of exploitability, 


What special recommendation has the 6-feet standard for 
the sa? that we should aecept it ns final for one time? None 
whatever. It was a pure guess by our early predecessors On the 
other hand, have we any indicutions that this standard is too low 
inthe hetter class of our gal timber forests? I cannot answer 
thie question better than by enumerating the rensons which led 
ime to suggest the raising of the standard in Kheci :— 


(4) Sample plots show that, of the trees we have had to 
mecauve, the healthier ones have hardly parsed their nuaximum 
rate of growth in girth at 6 feet. 


(ii) The conical appearance of the crowns of many closely 
grown and healthy (rces of @ and 7 feet shows that they have not 
yet reached their macimum height-growth, 


(éii) The trees in class IIl and upwards, that we huve ao far 
hart the opportunity of observing, had to ru the gauntlet of fires 
and want of protection generally during the earlier stags of their 
development. It is only reasonable to suppose that trees which 
have never been touched by fire or tapped for resin may grow 
faster and keep sound longer thau their less fortunate predecessors, 


(iv) The larger the girth, the less the proportion of waste 
in conversion. 


(v) The trees of the future will be much better than those 
of the present in respect. to the length of bole straight end sound 
enongh for use as timber. This extra length will only be used to 
its fall extent if the trees are allowed to stand until the girth at 
the upperend of the utitizable part of the bole is lurge enough. As 
the length of the timber-producing part of the tree inereuses, so 
muet also the girth at the butteend. 


(vi) In the working-plans for the Kumaun, Garhwal and 
Ganges Divisions, it is recognised that a G-fect standard is too 
small for aad in the better localities, 


(vid) It is doubtful whether the demand for revenue will 
ever permit of a general raising of the standard throughout the 
United Provinces, This being so, there is all the more reason 
for making the change in one division at least, now that a 
favourable opportunity oceurs. 
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(viii) Kheri has an excellent. system of roads and a railway 
runs through the middle of the forests, so that the division js 
one of the most favourably situnted ones for the export of large 
timber, In the hills, many a fine tree has to be cut up into 
small seantlings because of the diffienlty of export; in Kheri 
carts ean be run tothe fuot of any tree, so that the trade in 
Togs ought to be fostered at the expense of that in sawn timber. 


(d)—SyevicutturaL Notes, 


In the Forester for August 1899 there are some notes 
of mine on the subject of the root-system of the sul. The 
opinion is therein expressed that no bard-and-fast line can be 
drawn between seedling and coppice growth. Theoretically. it 
inay be tore correct to say that the reproduction in the Kheri 
forests is from coppice shoots, but, for practical purposes, it is 
better to treat of it as reproduction from secd. It is the nearest 
approach to growth from seedlings that there is ever likely to 
be in nature, Until the root-system has been developed, growth 
above ground is out of the question for the sal," ‘This may as 
well be admitted and, atthe same time, as the sad is such an 
important tree, we have cause to be thankful that the seedling is 
s0 accommodating that it will exist for a considerable number 
of years in dense shade patiently waiting until the opening out 
of the overhead cover gives it the chance to shoot ahead, In 
fact, it is chiefly owing to this characteristic that the holes 
caused by fellings so quickly fll up, and that the sad not only 
grows gregariously but that it does not give much chance to 
‘other competing species, 


“HT J.'s" conctuding remark, that any working-phin 
which ignores this habit of the sud of continually dying back iz 
therehy likely to be upset, is hardly correct. Under any system 
of working depending on natural reproduction, the initial stages 
of the struggle for existence on the part of tho seedlings which 
will form the crop of the future in any coupe, will have been 
passed when the fellings begin. The splendid young stuff that 
shows up within a year or two after a hole in the ‘overhead cover 
has been made, by the removal of a big tree or two, does not as 
a rule originate from seed that dropped after the felling ; more 
often than not it is from seedlings which begun life some yeurs 
eurlier. 


For example, Compartments 20 and 26, on the high level 
ground near Dudua, were heavily felled over in 1890-91; 34 
Telass sal trees per aere were taken out of the former, and 2h 
per acre out of the latter. The stuinps of these trees are now 


Fide tho sevies of articles by Mr, Kurdley-Wilmot, printed in tho 
Ay pendix to the Furexter for 1399, 
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hidden away in dense thickets of saplings, many of which are as 
much as 9" to 12” in girth, Obviously very few of these could 
have been more than’ small plants a foot or two high when the 
fellings took place, and so one's first. idea wonld be to say. that 
the saplings are now only 12 years old; but it would prohably 
be much more correct to add “Hf. J.’s” 20 years and put it at 
33 yenrs. All the same, 13 years would’ be much the more 
important figure for a working-plan. 


Althongh the foregoing example is taken from a hit of 
extra good forest, the argument also applies to poor localities, 
provided that the fellings are based on syivienltural rules snitable 
to the gal. On the Jow level groand there are many backward 
places where (he stock consists merely of an open crop of old até 
trees standing in heavy grass. Such trees should on no account 
be removed until a few seedlings at least are visible in the grass 
round abont, Ry the time that a few have raised themselves 
above the grass, the chances are that there will be plenty more 
in the grass. The rate of growth after the removal of the big 
trees may not be as fast asin Compartments 20 and 20, but it 
should not be necessary for the Working-Plin Officer to make an 
allowance of more than 4 or 5 years over and above the interval 
sinec the felling. 


The first sign of improvement in a had al forest is yenerally 
the appearance of miscellaneous undergrowth, chiefly composed 
of ‘rohni’ (Mullotua philippinensis). ‘The cutting buek of this 
shrob-growth should be regulated by a rule similar to that applying 
to the felling of mature eal trees. If the shrubs are so thiek 
that all grass is killed off, the chances are that they will also 
prevent the appearance of eal seedlings; but, here and there, 
openings in such bush cover are sure to he found, and it may be 
taken asa standing rule that the time to ent back the under- 
growth will not be until young sal have begun to appear in such 
Openings. 

In the Trans-Sarda Working-Plan it is assumed that the 
V class period is 35 years, AN that this means is, thai we are 
tolerably certain that, within 33 years of the felling of any 
mature tree that ought to be felled, the plaice of that tree will 
he taken by saplings and poles, of which a sufficiency will be 
fully 18” in girth. Nothing is said abont the age of suei: saplings 
and poles, “As “HL J.” remarks, this has still to be even 
approximately determined. 


Ins calculations of the “possihility,” the V and LV. elass 
periods may he left out of account at present for all practical 
purposes. We know neither the normal class proportions nor the 
average percentages that pass from class to class, The lower 
we go down the seule the more we have to resort to mere 
guoss-work, 
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Root-Parasitism of the Sandal Tree. 


Deine my visit to the Salem Javadis (hills) in Jumuary last,, 
I observed a sandal seedting, about half an ineh in diameter, 
growing on a slope close to a clump of Wehera asiation. On dig 
ging along one of its roots, I came on one of the rootlets attached 
toa root of the Webera. At the point of attachment a white 
tuberele ahont Linch in diameter had been formed on the host 
and the sandal’ rootlet penetrated the tissue of the host through 
the tubercle, [secured the specimen bat it was subsequently 
Tost. 


[visited the hills again in the Intter part of Febrnary Inst 
wilh the special object of inspecting the sandal tracts on the 
plateau, Daring my inspection, £ noticed some young sandal 
seedlings nndey a parent treo which was growing on a slope about 
a yard away from a flab rock, The young seedlings were growing 
on a thin layer of loose soil, mixed with humus, on the rock and at 
its foot, T dug up two of the seedlings which were growing isolated 
and found no traces of root-parasitism. ‘Thay were about six 
months old, with a good number of root-fibres and root-hairs, 
They are drawn to {ull size and marked Band @ on the accom- 
panjing Plate No. I. About a yard away from these plants [ 
found similar seedlings surrounded’ by a growth of Strobilauthes, 
Idug up these seedlings carefully and fonnd their roots atteched 
to na network of the roots of the Strobilanthes, which [ allerwurds 
ascertained with the aid of Hooker's Flore to be Strohilunthes 
cuapiratus, Plate No. I-A isa full-sized * drawing of one af these 
seedlings and illustrates the root-parasitisin of the sandal even ab 
the enrly age of six months, 


Plate No. If shows another sandal seedling a trifle older. The 
attachment of its rootlets to tha roots of the Strobilanthes is «nite 
distinet at the points aaa. The leaves of the Strobilanthes are 
shown in the drawing smaller than their natural size, the sketch 
being taken from a dried specimen. 


On the edge of the rock TE found a much larger seedling, 
probaply about three years old. ‘This Tulso dug up, and at a point 
on the lower portion of its tap-root it was found attached to a 
thicker root of the Strobilanthes. While digging the tap-root 
suupped off, so its full length could not. be secured, 


Plate No. TEL is a drawing of this seedling and shows the 
attachment of the tap-root to the root of the Strobilanthes. 


In all the above instances the tubercles, or enshions as Mr, 
Barher ealls them, formed at the points of attachment, were of a 


* In order to reproiuen the plates for insertion in the magazine they have 
boon reduced. ‘The originals, which are enloured, aro bsinyg sent Iome to Sit 
Dietrich Brandis, ~How, Eb, 
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PLATE SHOWING ROOT PARASITISM OF A YOUNG SANDAL SEEDLING ON THE ROOT 
OF STROBILANTHES CUSPIDATUS ! 
i 


Cushion formed on Strobilanthes by Ue. 
haustoria of Sandal Seedling, 


eek git, 


“od Referance 
A Sandal Seedling “Pith its root attached to raat of” 
Strobilanthes cuspidatus. 
Band C. Sandal Seedlings withoul alteachment 
to roots cf’ any uther plant but showing small 
yoo bres and root heirs 
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PLATE SHOWING ATTAGHMNT OF THE ROOTS OF A SANDAL SEEDLING TO THE ROOTS OF 
STROBILANTHES OUSPIDATUS (?) 


Reforence 
AA, Sandel Seedling 
BB, Strobilanthes cuspiduius 
a@.8.a8. Points of attsatmnent of 
Sandal haustoria to tlie sats 
of Strobilanthes. 


Del. B. Ebanezay Milai, Lath: by i3.D. Menaul 


oe 
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PLATE SHOWING AY TACHMENT OF SANDAL ROOTLET TO A ROOT OF STROBILANTHES CUSPIDATUS: 


nai dane bynes one Phen nnte a 


Re 


aint of wittach nent of Sandal 
Svauastirs to the cool o:’ Strobilanthea i 
ilrst Root of Stecbilanthes 
cuspniatus (?) 


_ bith by AG. Uhowdhary 


Lel-E. Bbenezar Pillai. 
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PLATE SHOWING ROOT PARASITISM OF SANDAL ON A ROOT OF ALBIZZIA ODORATISSIMA 


Sur lot bye detache cushion formed by 
Sandal be storie. 


Rout of Albizzia . dorativairia 


arhion formed by Senda roo. and 
atisehment of same to Ue wet 


ion formed by Sandal root and 
atinchwint of ame vo the Fost 


Reference 
Aaa Soars of Ssibon of? casbiones formed by Sandal hausteria 
bbb. Points of attachment oi Sanda! rootlets to the host 


(Albizzia .doratiesima) 
| AA. Root of Sandal 
B.B. Root of Albigzia odoratissima 


Ucl.E. Ebenesar Lith-bLy A G. Chowdhury, 
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doM white colour and more or less round or spherical in shape. 
‘They varied in size from about one-tenth to one-eighth inch in 
diameter. 


Tn the course of digging up the ahove seedlings, T came upon 
a sandal root exposed on the surface of the ground about 20 feet 
from the pirent tree, and noticed a tuft of suckers on the exposed 
portion. ‘This root trailed down tho slope and it was therefore ensy 
to examiae it. I dug along this root to see whether it had attached 
itself to those of other species. [¢ was about three-fourths of 
an inch in diameter at the exposed portion. As the digging 
proceeded I noticed small rootlets branching off, and following up 
one of them I found that. at a distance of 23 feet fran the 
pnrent tree, it branched off into still smaller ones of which 
the ends were attached to the reots of an Albizeta odovativsima, 
At the points of attachment the cushions formed were large, 
ellipsoidal in shape and of a dark-red colour, ‘They were more or 
Jeas hard, woody und brittle when dry. Plate No. TV shows a 
drawing of one of the specimens L secured. In this plate, A A is 
the sandal root, BB the root of the Albizia ya a are scars of fallen 
off cushions and bb b are points at which the sandal roots were 
attached to the host when the specimen was dag up. Plate No. V 
represents couple of roota of Alhizzia. odoratissima which are 
covered with the scars of cushions formed hy thesandal haustoria. 
The scars are of different shapes, varying froma circular ty an 
elliptical figure The central part of the sears is depressed, with 
an elevated outline rizht round: sometimes the sears present the 
appearance of magnified stomata with a central slit, the depres- 
sions taking the place of guard-celly. These roots were obtained 
while extracting the specimen drawn in Plate No. IV and formed 
the roots of the plant therein figured. 


Thad some stems of the Strobilanthes dug up hy the roota 
about 15 feet away from the sandal tree and found these roots 
were fall of tubercles. Suspecting that these latter might be 
naturally formed on the roots independently of the action of the 
sandal haustoria, E proceeded up the slope and palled np some 
more Strobilanthes stems without finding a single tubercle on 
their roats, Thece being no sandal tree within 200 yards of these 
bashes, 1 concluded that this species did not naturally form 
tubercles on its roots, and that the presence of such tnbercles on 
its roata lower down the stope was due entirely to the parasitie 
action of the sandal oy other ;?) roots. 


White on this subject, I might attempt an answer to the two 
important questions suggested hy Sir Dietrich Beandis in bis note 
on the “ Treatment of the Sandal Trees” in the Janaary namber 
of the /adian Forester. The first question suggested is— © Has the 
tree effective root-hairs, and is it capable of taking up directly 
from the soil a portion of the food it requires?” My answer to this 
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question rust be a partial one and confined to seedlings, as my 
observations 80 far are limited to the root-system of seedlings. 
In seedlings there is a fair development. of raot-hairs and yoot- 
fibres, which in some instances are numerous and dense. I have 
found minute particles of the soi] sticking to these root-hairs and 
it tequired some amount of force to separate them. But in the 
case of seedlings which have already formed roof-union with 
other species, roat-fibres and root-hairs are compmatively scanty. 
As regards the presence of root-hairs and root-fibres in grown-up 
sandal trees, my obgervations were hitherto confined to the roots 
of trees growing amidst other species, with the roots of which the 
sandal roots had formed connections. In such sandal rootlets 
and root-ends I found no root-hairs but only a few raot-fibres or 
thin thread-like rootlets As this is an interesting study, I shall 
devote special attention to this point as opportunities offer, and 
the results will he communicated to the Ladiun Forester. 


The second question suggested is-—‘ Which species are the 
most useful compauions of the sandal wood?" The sandal is 
associnted with the following species on the Javadi plateau :— 

(1) Albizzia odoratissima.” 2) Albizia amara, (3) 
Litsma zeylaniea, (4) Litsien tomentosa.’ (5) Terminalia 
paniculata.* (6) Terminalia Chebula, (7) Verminalia belerica, 
(8) Terminalia ovalifolia.? (9) Anoueissus latifolia. (10) 
Premna tomentos. (11) Zizyphus (Enoplia.® (12) Zizyphus 
xylopyra. (13) Scutia indica (14) Kandia dumetoram. (15) 
Randia uliginosa, (15) Webera asintica.® (17) Acacia coesia.® 
(18) Acacia pennata." (19) Pterolobium in 
gamia glabra." (21) Memecylon edule. 
cuspidatus.* (23) Olen dioica.® (24) Flacourtia se (25) 
2shrubs of the Anonacem, probably species of—126) Polyalthia, 
known among the billmen as Pulicha* Sedi and Kakanan* Seda, 
(27) A tree, probably of the Myrtacew,* called Porumbutu by the 
hillmen, (28) Grewia asiatica (¥). (29) Atalantia monophylla.* 
(30) Limonia ‘acidissima. (31) Murrays exotica.® (82; Prosopis 
spicigern, (83) Acacia Sundra, (34) Bambasa avundinaces.” 
(35) Dendrocalamus strictus.* (38) Toddalia aculenta,* 
Mallotus philippinensis.* (38) Morinda citrifolia. (39 Albizzin 
Lebbek, (4%) Cassia auricnlata, : 

Of the above species those marked with an * are found more 
frequently associated with the sandal that the others, and it is in 
the company of some of them that the finest and largest’ sandal 
trees are found on the Salem Javadis, notably at Kambugudi, 
Tagarakuppam, Chembarai, Paliyar, Nelivasal and Neflipalta 
villages, My own observations have established beyond doubt the 
root connection of the sandal tree with the roots of Nos. 1, 16 and 
22. Further observation will doubtless reveal the exact relation- 
ship of the other species with the saudal, with reference to the 
latter’s growth aud development. 
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I have found self-sown sandal seedlings growing in aloe 
hedges at Timpatur with Morinda citrifolia and Melia indion 
(iin). Tu the hedges of gardens nt Salem it is fornd growing 
nlong with Jaga dulcis, Morinda citrifolia, Feronia elephantum, 
Alanginm Lamarckii, Cocos nucifera, Mangifera tndica, 
PLsidinm quava, and Moringa pterigoaperma, 

The above answers to the questions raised hy Sir D. Brandis 
are by no means fnll and satisfactory, J hope to furnish at some 
future date more information on these points after further olser- 
vation and study. 

Since writing the ahove note I have bad opportunities of 
investigating this subject further. 

While camping at Pennagaram on the 17th May last. Tnoticed 
some sundal trees crowing in n forest tope, and selected for exami- 
nation a sapling about 2h inches in diameter growing in the fence 
of the tope, and ab a distance of about two yards from it was a large 
Albievin Lebhek and a tamarind tree, Tdug along a root of the 
sandal and found it crossing a number of small tamayind roots, 
none of which were affected by the roots of the former. Fuither 
oe Teame ona small root. of the Albizzia and found it covered 
with depressions exactly like those found on the roots of Albizzia 
oduratiasoma figured in Plate V, and [ have no doubt that these 
depressions were the sears of the fallen off tubercles or cushions 
formed by the sandal © hanstoria.” The affected root of the 
Albizzia showed signs of exhaustion and approaching death. In 
this investigatian T fonnd no actual attachment. of the sandal roots 
to the roots of the Albiazia or tamarind, ‘The sandal sapling 
itself was stunted and unhealthy with a meagre crown and many 
dead twigs. Its root-ende were not vigorous and some were dead 
or dying, 

On the 24th May T walked up the Shevaroys from the hill. 
foot along the old ghat road in the company of the Acting District 
Forest Officers of North Arcot and Chingleput. Where the road 
entered the sandal zone I carefully observed the cut side of the 
hill slope in hopes of finding some sandal roots, and came upon an 
exposed root of a white-brown colour, with a stall dark-coloured root 
attached to it and hearing asmall leafy shoot which, dn examina- 
tion, was found to bea sandal root-sucker. I then traced the 
larger root (host) to its source and formd it to belong toa Limonia 
acidissima tree grawing on the top of the cutting. 


The sandal root was attached to the host at threa points, at exch 
of which a tubercle bad formed. This specimen was shown to all 
the District Forest Officers, as wellus to the Conservator of the 
Central Cirele, who had assembled at Yereaud for a Forest Con- 
ference, The accompanying plate, Plate VI, is a correct. and fall= 
size drawing of the specimen and proves unmistakably the root 
parasitism of the sandal on the roots of Limonia acidissima. 
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Cnaprer V. 


Cuapter V of Dr. Fernow's hook, Eeanomics of Forestry, is 
devoted to the factors of forest production, and business aspects, 


Forestry differs from agrienlture, and all other productive 
indastries, prineipally in the time element ; agricultural crops are 
harvested annually, or at most require only a few years for their 
production, bnt wood crops are only useful after many years 
growth has heen accumulated, and most timber-produeing species 
require between 100 and 200 years to yield timber of the most 
uselul size. 


The quality of the wood, too, improves, within limits, wilh its 
growth in size, and the proportion of the timber of the bole begins 
to preponderate over the branch wood of the crown, 


The rate of growth varies with the different species and with 
the soil, climate, surrounding conditions, and with the age of the 
tree. : 


Some soft light-wooded trees grow very rapidly np to farty 
years of age, and then soon cease to grow, and die; while the hest 
timher-produeing species, and the conifers, grow slowly at first, 
then faster, and continue growing at a more or leas uniform rate 
till old age. 


‘The study of the quantitative production of crops of different 
species, and of different ages —the mathematies of furest growthy— 
is of grent importance, ‘The determination of the exploitable ago 
depends not only on the species, soil and climate, but also upon 


market conditions, industrial requirements, and economical consi- 
derations. 


Beside the time element, there are three other factors of 
production, namely, nature, labour and capital. 


In agriculture, Jabour is the most important, nature second, 


and eapital lust 5 white in forestry, nature comes first, then capital, 
and labour is the Jeast important, 


‘The labour required in forest work is, moreover, ver¥ simple, 
and involves but little technical skill Iu Germany there 
is one guard to bout every 1,000 acres, and in India, where 
the cost of the largest permanent forest establishment in the world 
Aluotnuts to about one quarter of the gross revenue of the forests, 


* 
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the total number of permanent employés of all ranks from the 
Tnspector-General downwards, is about 10,500, er one to about 
7,500 acres of forest. 


Tt is evident that the use of both of the elements of nature 
and of labour differs widely in forestry and in agriculture, and 
that forestry can only be profitably practised over comparatively 
large areas, 


The factors of soil and climate, toa, have a different 
significance; agriculture deals mainly with vegetable products 
which originally came from different climates to those in which they 
are now grown, but have been adapted to their present conditions, 
and have been improved by man for his own use. A wood crop on 
the other hand is generally just as nature, noaided, produced it: 
during a long cycle of development, and the forester’s inflaenca 
does not extent beyond increasing {he prodaction of material of 
useful form and of useful species pec acre. 


But the greatest difference beween the two industries, and. 
one of the highest nationai economic importance, is the difference 
in the use of the soil. 


Agriculture is engaged in obtaining food materials whose 
production relies largely on the mineral wealth of the soil, 
expecially the phosphorus, sulphur, potash and nitrogen, Unless 
the-e ave replaced by inanures, or through a rotation of erops, the 
soil becoines exhausted and unfertile. 


On the other hand, forestry is mainly engaged in the produc~ 
tion of cellulose, which contains a minimum of these rarer 
elements. 


The air supplies one half the constituents, namely, the 
carbon, and almost the other hall iy faruished by the water of 
the soil, while the wood, the final product, only contains about 
one per cent. of mineral ash. 


‘The parts of the tree richest in ruinerals—the fruit, the flowers, 
the leaves, twigs and branches —fall to the ground, and noé only 
return to the soil the fertility derived from it, but enrich its 
surlace by the decay of the litter, through tbe vegetable huss 
and the nitrogen-condensing bacteria formed in the same. 


‘Thus, while agriculture eshausts soils, forestry enriches them, 


From the soil the forest crop derives mainly the water 
required for its biological processes, including the transpiration 
of its leaves and for the composition of its wood, and Jastly the 
hygroscopic water which is finally lost when the wood seasons, 
Chemically, water forms 48 per cent, of the wood substance, 
while 50 per ceut. more is hygroscopically bound to it in the living 
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tree, ten or twelve per cent, remaining so in the wood after 
seavoning, The 8,000 pounds annual product on a fully-stocked 
acre thus divides itself up into 3,000 pounds dry substance, 1,250 
pounds of water chemically hound, and 3,750 pounds of 
hygroscopic water: Forest” erops eum thus be grown on 


soils too poor for agriculture, and no manuring is required, 
provided the litter is lefe. 


Soils and situations topographically anfit for agrienltnre may 
also he usefully employed for forest growth. Mountain slopes too 
steep for plough land, and even for pasture, are still suitable for 
forests, and it is precisely such places where, for the protection 
of the ground and for favourable water and climate conditions, 
a forest cover is most needed. 


The annual production per acre, including the brushwood, 
may rise under favourable conditions to ux much as 100 enbic 
feet; but for timber-producing forests, the average annual yield 
in large forest administrations, including everything down to 
3-inch diameter, may be about 50 or 55 cubic feel. 


‘The third factor of production, evpital, must be divided 
between the fixed investinent laid out asa basis for continuons 
production, and the current working fand required to carry on 
the business. The latter may often in any forest business be 
very gtnall, as little is required usually in the way of machinery, 
buildings, tools, seeds, ete. but the amount and character of the 
permanent capital renders the regulated forest business unique. 
Bath farming and forests have in common the soil as the basis 7 
production, Sut in forestry the greater part of the fixed tailed 
Hrrepresented not so much by the soil, hut by the accumulitee 
growing stock of wood, since (he wool aceretions of amaney years 
te tied up, as it were, asa fised capital, scent wil 
compound interest, until the exploitable age is reached. 


i ; ich is best harvested at a 
Suppose, for instance, a forest whieh is 
hundred years of age; then, in order to fell every your a erp of 
i ire crops, 
 Nandvedzyear-old timber, we require a series 0 
cocaine differing mage by one year, from 100 years down to 
yearling growth. 
in volume or in valne 
ontents of the 9 crops expressed in volt 
gre the eoordeeapital, and the hundredth crop is the interest or 
yield. ; ie 
i hich mnst he maintained, is 
‘Phe capital stock of wood, whic . 
evidently abont equal to the increment occurring over Uke whole 
forest through half the rotation. 
i i i i hed under a short 
Ttis alao obvions that in eoppicas worked 
rotation, the wood eapital ix much sinaller than in a timber forest 
worked on a long rotation. 
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Asan instance, taking 70 euhic feet of wood per acre as 
the average annual production, then a eoppice of 100 acres under 
20 years rotation would require as wood-eapital 70,000 enbie 
feet, while the same area worked for timber with a rotation of 
120" yeurs, wonld reqnire a wood-capitnl of 420.000 eubie fort, 
or six time as much as the coppice in volume, and many more 
times in value, since timber is much higher priced than fuel, 


In actual practice the dispropertion is generally even greater, 
and the wood-capital in the timber forest is often 10 or 2U times 
as large as in the coppice, 


Finally, in a properly regulated forest worked for large 
timber, the soil and wood-eaytal combined will be between two 
aud ten times the capital required in agriculture. 


From what has been said ahove, two most important dedue- 
tions from the standpoint of political economy follow :— 


First, the time element, together with the large capital 
required to produce timber, renders forestry an undesirable 
business for private owners of limited means; only the Stute and, 
in a less degree, other permanent eorporate bodies, can’ profitably 
engage in it. 


Secondly, the fact that capital and interest are identical in 
nature and are mixed together, only to be distinguished by volun- 
tury economic considerations and ‘self-imposed saving, resnlts in 
the fact that the systematic management for continuity may very 
easily be unbalanced by liquidating » part of the eapital without 
immediately appreciable loss, and that consequently only the State 
and other ‘communities who have an interest in continaity can 
safely (apart from considerations connected with the large capital 
required) be entrusted with the forestry business. 


The dangers to the wood-cupital from fires, storms and 
insects can always be reduced to a minimam of permanent injury, 
especially if the property under one management is large, and 
though the rate of interest, 3 or 4 per cent., derived from forests, 
is small, yet the safety of the invest meut is grent, and it ix certain 
that the price of wood mast rise in the future, since the forest 
area rather tends to diminish, while the demand for wood 
fucreuses. 


Casrrer VI.—Natrurat Hisrory or tie Fors, 


The forester has to do with forest crops rather than with 
single trees, and he has the power, within limits, of influencing 
the composition of the natural forest, which is the result of an 
evolutionary struggle among the different forins of vegetation, 
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into a form snitable for his purposes. ‘The limits are set by the 
adaptability of the species to soil aud climate, and by the 
forester’s skill in recognizing and utilizing the laws under which 
the natural forest develops. 


Temperature and moisture determine in the first place the 
natural distribution of the various species, A snecession of 
different types of forest, and different spreics, arc met with as we 
yass from tie tropies to the northern latitudes; and similar zones 
of forest growth arealso met in ascending from sea-level in tropical 
or sub-tropical regions up to the highest altituiles, where forest 
growth is found. The reiative humidity, 100, brings about changes 
in forest types, from the damp swamps near the seashore up to the 
dry and rainless interior of continents. Dryness, like cold, 
diminishes growth and reduces the number of species composing 
the forest, . 


Soil conditions, too, within the gvographical range of the 
species thus limited, differentiate the distribution. 


‘The frugal pines will subsist on the poorest, barest soils, other 
species prefer wet situations; a few will only thrive on rich 
Joumy soils, while others will adapt themselves to aimost any soil 
conditions, ‘The absence of a species from any lncality dose not 
however necessarily meun that it camnol exist there, as there are 
mechanical barriers, such as wide oceans and high mountain 
ranges, or there may be absence of means of transportation for 
the seed. All such difficulties nvan ean overcome, and in forestry 
acclimatization, so called, is practically confined to overcoming 
such mechanical barriers. 


Asarnle the forester relies on the species which he finds 
naturally growing in the locality, and he can do little to improve 
on the quality of the wood as nature proluces it, 


While the presence ofa species in the composition of the 
natural forest is in the first place dae to climate and soil 
conditions, its numerical distribution snd the manner of its 
occurrence in the mixed forest depend primarily on two qualities 
in combination, namely, its relative rapidity and persistence in 
height-growth, and its relative requirements for lignt. 


‘The character of the seed and the manner of seed-production 
and seed-trunsportation are additional fxctors, 


Some species hear seed prolifically every year, while others 
only produce seed at intervals of several yencs’ Some seeds are 
heavy and large, sneh as the walnut and acorn, and cannot travel 
unless squirrels, mice or birds carry them; while others, like the 
light-witiged seeds of the birch and poplar, are easily carried by 
the winds, and so become ubiquitous. Some seeds, such as 


a 
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those of the willow, lose their power of generation within a few 
days, while others of the leguminous tribe preserve their seeds 
alive for wany years, 


After the peculiarities of the seed comes the peculiarity of 
growth. One species will grow very slowly during the first few 
years of its life, but will then be forming a stout root-system, whieh 
afterwarda may give it a great advantage over n quicker-growing 
rival, A fast-growing species like the poplar may cover large 
areas, but its reign is short, and the slower-geowing shade-bearing 
spruce will eventually by its persistency oceupy the ground. 


Capacity to resist frost, drought, fire, insect attacks, and 
other causes of injury will also affect the distribution of the 
different species, but finally the two qualities mentioned, 
relative height growth and relative light requirement, are 
determinative. 


Just. as ina mixed forest the species are distribnted according 
to their shade-endurance, so in a pure forest of one species, the 
individual trees of difforent. sizes clevelop aide by side according 
to available light, each crowding the other, until the laggards aro 
killed by the withdrawal of light, 


As an example, ina fully stocked acre of American white 
pine (a species analogous to’ the spruce) there may at first be 
50,000 or more seedlings in a dense thicket, exeluding all light 
from the soil. Aftera few years the lower branches, shut ont 
from the light, die and fall off; this natural cleaning of the bole 
takes place during the period of rapid height-growth, between 
the tenth and tiirtieth years, At 40 years old the trees are 
slender poles of about 4 inches dinmeter and 20 to 25 feet in 
height ; but different degrees of vigour of development, according 
to individanl constitution and aceilental opportunity, can now 
he recognized, and three elasses inay be differentiated: the 
predominant, with their crowns 6 to 10 feet above the general 
level, which are the trees of the future; the suh-dominant, ready 
to ocenpy the air-space of any of the superior class should 
accident remove any of them ; and lastly, the suppressed ones, 
doomed to dic. 


Ont of the tens of thousands which started, only 2,000 or 
3.000 survive, and ns cach tree is striving with its neighbours for 
as much air-space and reot-space as possible, the resnit is a 
continued diminution of the number of trees occupying the acre. 


This decimation is in exact mathematical relation, barring 
accidents, with the development of the dominant class in height+ 
growth, 

At the age of 80, not more than 400 to 500 trees are left, 
After this age the diminution proceeds more slowly, until at 
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last only 200 or 300 stems ceeupy the ground, the number 
varying with species, soil, and climate. 


_ The height-growth is now praetically finished, and the 
hranches will no longer lengthen to occupy the air-space. No 
namerical change will therefore tuke place, except as the result of 
accidents, until the crop passes its age of maturity, 


This factor of light is not only the most important one in 
bringing about the evolution of the natural forest, but it is practi- 
cally the only one mmder the control of man, With the knowledge 
of the light requirements, and with the judicious use of the 
axe, the forester can anppress one species and stimninte another, 
can direct in quantitative and qualitative development the progress 
of his crop, and finally secure a regeneration in the most useful 
species, 


Not: only is the composition of the forest largely a result, of 
changes in light conditions, but the actnal amonnt of production 
ix a function of the light, for the annual production of wood is 
in direct relation with the amount of foliage whieh the tree can 
exhibit to the influence of light. 


The whole art of forestry is based upon the laws of acefetion, 


Té is in the pole stage that the maximum rate of height- 
growth oecnrs, generally between the ten and iifteonth yenr with 
Hight-domanding, and “between the twentieth and fortieth years 
with shade-bearing species, 


The diameter growth proceeds slowly until a fully formed 
crown and root-system can elaborate the necessary material, and 
generally reaches a maximum between the foitieth and eightieth 
year, then very evenly declining into late life; the sectional area, 
however, will continue to increase some time after the diameter 
rate has hegun to sink, as ench year’s deposit is made ona larger 
periphery. 

The form of the bole, too, is of greet economic interest. With 
trees growing in the open, with laree crowns and low branches, 
so much food is elaborated that the lower portions receive an 
excess, and the trank will taper rapidly upwards from a broad 
base, while trees grown in a dense forest erop will have small 
confined crowns, and long clean boles, which will be almost 
cylindrical in shape. : 


The mean annual increment of any individual tree growing 
in fall enjoyment of light goes on inereasing up till old age. 


In the United States a good beginning has been made to 
follow German Foresters in trying to determine the volume 
development of crops; fur this, both height nnd diameter, and 
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volume growth of the varions size-classes, together with the 
gradoal diminution in numbers which takes place in a fully 
stocked crop, mast be studied. 


These measurements show that the snme acre always produces 
annually the same wright of dry wood, with practically whatever 
species it may be grown, namely, from 4.000 to 8.000 ponnds per 
nere, according to The qnality of the ground. ‘The volume may 
vary according to the epecific gravity of the wood of different 
species, and according to the water contents, Abont three-eighths 
of this product is useful wood material, nenrly one-lnlf being 
roots and foliage, and nemly one-quarter brnshwood and lark. 
The annual production of evaituble dry wood substance above 
ground varies, according to the quality ‘of the climate and soil 
( site”), from 3,5C0 ponnds on good rites to 4,200 pounds on the 
poorest. ‘The number of trees to the acre is of av consequence, 
provided that a fall crown cover is always kept. 


‘The important factor in production is therefore the intensity 
of utilization of the light, and uot the number of frees; the 
proper ganging of numbers ix, however, one of the most important 

| operations of the forester, becanse the anestion of numbers of 
trees affects the distribution of volume in more or Jess useful 
form, 


We have already seen that in a dense young growth of 
natnre’s sowing there may be 50,000 or more trees per acre, 
which, by natural thinning after the twentieth yenr, are reduced 
to 2,001) or 2.500, and then diminish stendily at a slower rate, 
until, at the end of the hundredth year, only 200 to 250 occupy 
the upper crown level, or only 10 por cent. are left, ‘Thus, 
while the mean annnal inerement has been inerensing, there has 
bean n constant loss by the death of the inferior trees, a loss in 
volume equal to $5 or 40 per cent, of the final harvest, and which 
can, in part at Jeast, be saved by timely interference and realization, 


Asstandards of measurement of the rate of prodnetion of 
timber, yield tables have heen compiled for fully stocked crops of 
each species and for five site-classes: the contents of the dominant 
KrowLh are given in ten-year periods, and represent Lhe ablainable 
muaxita, 


‘The following two tables will serve as nn illustration. Only 
timber, that is, wood of over 3-inch diameter, is stated: and. the 
volume’of the thinnings, which. may be about 30 per cent. if the 
final harvest is omitted, 


Both tables refer to first class sites, and show the difference 
between the production of the shade-bearing fir and that of the 
light-loving pine. 


“Site” means soil and climate conditions or ‘quality of 
the locality.” 
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LP TABLE OF Fir. Srre-Crass 1. “¢ 


— i -— 
H sate Vorimi INCREMENT 
aye, | Nemmbor ot | AYREE | Volume, 

MEE trees, EL | eubic feet. 

nee Moan |Current, Per cent. 
oe 5,390 7 50) 197 261 
Bot 2,210 at 118 pike Bt 
40 1,280 4B 10a | “Bas 32 
50 750 50 172178 19 
| 
ce} B10 65 171 ut Lt 
| 
7 410 73 167 128 10 
80 325 al ie} 6 8 
” 270 BR 155 96 7 
100 230 95 9 Bs 6 
Yio Paste or Scorca Paye. Sire-Crass 1. 
a0 1.700 2B 175 30 os 130 
Y \ 

, 30 4,370 | 36 2,185, B 138 Go 
dt D6 l BO ua | 30 
ce ato | 63 od! 19 
i 300 cal so! 13 
0 200 80 6s 10 
any 2b 8h 5a 8 
m9, £00 a2 50 6 

H . 

100 10 8 i fi 

a ae ee Sen Sane veaney 
‘The average maximam total wood production per acre per 
annum in a 10-year rotation under German conditions, for 
German species, German management for different, site-clisses, 
leaving out the yield of the thinnings, which may possibly amonnt 
to 40 "per cent. of the final yield, is as foliows, in cubic feet :— 
Rite-elasa.. | 1 n. ub | ody. v. 

Seateh pine 
Norway spruce 
Silver fir .., 
Revels 
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The entire production of wood per acre of all the German 
forests ix estimated as 59 cubic feet per acre per aunum — For 
France it is less than 40 cubic feet. 


The yield table may also be shown graphically 


Hundred: 
vate Boe 


180—-—~ 


140) 0 


oe, 220 


hao 


79 40° 90" 100 hy Ado year's 


There ix nothing absolute in these y are i 
a " wsa tables; they are merely gives 
spechiuens] wy they are merely given as 
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While in the natural unménnged American forests the final 
6top of marketable timber, often 200 years uld, rarely exceeds 8,000 
cubic feet per acre, in the mannged German spice forests, fully 
stocked, and cleared of all undesired species, 3,000 cubic fect of 
wood may be found at 30 years; over 9,000 cubic feet at 60 years; 
aud 14,000 cubic feet at 100 years, 


‘The rate of production ander these conditions wll he 70 
enbie feet for the first two decades, 210 cubie feet for the third 
decule, and 267 cubic feet for the fourth decade, bring a» 
maximum. After this the rate will decline, so that in the ninth 
deeade it may be only 100 enbie fert, and at 100 years the 
average rate for the whole period has come down to 140 cubic 
feet. On poorer soils, lest, down to one-half, of this production 
aay by expected. 

In the natural forest the same Jaws would obtain, but the 


economic result would be different, since the crop would coptain 
tree weeds as weil as the valuable species, 


The most rapid growers are not generally, in the long run, 
the largest producers, For example, the fast-growing poplar, which 
is near the end of its life a 80 years, will scarcely have produeed 
by tint time 7,606 cubic feet to the acres while the slow, shady, 
but persistent, spruce Las hy that time accunm sted over 24.000 
cubie feet and is auill growing at the rate of 80 cubie feet per 
annum. 


On good sites, and with fast-growing species, the culmination 
ofthe rate of volume growth ocems early and then declines 
rapidly, ‘Thus the Scotch pine on good sites will attain. its 
maximum at abont the 34th year, wilh over 160 cubic fect per 
acre, antl on poorer soils, ten years later : while the slow-growing 
beech shows its culmination at about the GUth year, with 190 cubie 
feet per acre, 


The mean annual increment of a crop rises more slowly than 
that of a single tree, aud move regularly, since it expresses all. the 
variable conditions. 


‘The maximam mean annual increment of a crop oeents when 
it is equal to the current annual inerement ; that is, the highest 
averaze annual prodaction per acre per annum has been obtained 
when the accretion occurring through a series of years, divided hy 
the number of years, is as large as the increment of the ‘particu 
Tar year, . 


‘This often occurs hefore the fiftieth year with light-demand- 
ing species on good sites, liter on poor sites, and with shade- 
bearing species; but the value increment, depending on the 
amount of large-sized material, culminates very much later. 


My 
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+ Tfagroup of some lumndred trees have grown toxether in a 
close crop of the same age, they develop so regularly and inter= 
dependently that the following relations will prevail: the eontents 
of the average tree will be approximately equal to one-tenth of the 
volume of the three xtoutest and the seven slimmest trees of the 
dominant stage, and the volume of the erop is then found hy 
multiplying this amount by the number of trees involved :— 


* b a 7 min, 
Volume of crop=n X Bmax nin, 


If the trees are arranged in size-classes, the average tree will 
be fonad to be about. 40 per cent. from the largest. ‘Thus in 500 
trees, the 200th tee, counting from the stontest, will be the 
average tree, Morcover, if these trees, arranged in size-clusses, be 
divided into 5 groups, the first fifth contain 40 per cent. of 
the tulal volume, the second filth 24 per cent, the third 17 per 
cent. the fourth 12 per cent., and the last and sinallest, only 7 
per cent., of the total volume of the erop. 


‘These interesting deductions from the yield tables are merely 
quoted to show that the forest grows under recognizably laws, by 
the help of which we can calealate not only the voluine, but the 
value increment, and so obtain a basis for the management and 
development of the forest, and the realization of a given rate of 
interest on the capital involved in the forest. 


Forest Exploration in the Bahr-el-Ghazal (Sudan). 
By ©. EK. Monies, LES. 


To wave jnst received from Mr, A, KF. Broun, Director of 
Forests in the Sudan Administration, a copy of his report on the 
forests of the Bahr-el-Ghazal, and the following notes und extracts 
from that report may he interesting tothe readers of (he /udian 
Forester. 


Mr. Rronn left Khartoum on the 21st Jannary 1962, by 
Steamer to Meshra-er-Rek and thence commenced his land journey 
on the ath February to Tonj, Wan, Chakehak, and Dem Zubeir 5 
returning by a direct route to Wan, and hy his former ionte thence 
back to Meshracer-Rek, completing the journey of 700 miles by 
the 24th April (902 ‘The locality Visited lies roughly hetween 
(2 to 24° H, and 72 to 8-30) N. and forms the north-western 
portion of the Bahr-el-Ghazal Province drained hy the Tonj, Wau, 
Pongo, and Chell rivers. 


Generally, the country can be divided into three zones: 
Perennial swamps near the mouths of the rivers,” the somewhat. 
raised alluvial flats farther up, which are liable to inundation 
during the rains,” * and undulating plateaux or hilly country in 
the upper reaches.” 2 


Forest Exploration in the Bahr-ol-Ghazal (Sudan), 
By ©. BL Menen, LF. 


To mave jnst received from Mr. A. F. Broun, Director of 
Forests in the Sudan Administration, a copy of his report on the 
forests of the Bala-el-Ghazal, and the following notes aud extracts 
from that report may be interesting tothe readers of the Judian 
Foverter, 


Mr. Broun left Khartonm on the 2st January 1902, by 
steamer to Meshra-er- Nek and thence commeneed his land journey 
on the oth Februnry to Tonj, Wan, Chakehak, and Den Zubeir 5 
returning by a direct route to Wan, and by his former rente thence 
hock to Meshra-er-Rek, completing the journey of 70 miles by 
the 24th April 1902 The locality visited lies roughly between 
26° to 24°F. and 72 to 8-80" N. and forms the north-western 
portion of the Balir-el-Ghazal Province drained hy the ‘Tonj, Wau, 
Pong, and (hell rivers 


Generally, the country can be divided into three zones : 
« Perennial swamps near the mouths of the rivers,” © the somewhat. 
raised allavial Naty further up, which are liable to. inundation 
during the rains,” * and undulating plateaux or billy country in 
the upper reaches.” : 
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Mr. Broun divides the forest for descriptive purposes into 
three divisions, corresponding with the drainage zones above noled, 

In the perennial swamps the Ambatch (Herminiera eluphroxry- 
lou) is the only wooly plant. It is reported to have hecome 
abundant only in the past few years. Inthe second zune tree 
growth is seanty in portions periodically submerged, and the most 
common trees are Mitragyne africanit (yield nz most of the fuel 
at the Bahr-el-Homr wood station), Sarevcephules esculentua, 
Tamavindus indict, Uratava veliyiosa, Maba ubyssinica, Cordia 
sut-opposita.and on poor soil Buphorbin cwndelabrumn. 

On higher ground villages are dotted nbout and the country 
is generally open, with solitary or small groups of trees or bauds 
of forest alternating with open country, such trees as Ficus 
sycomorne, Ficus platyphylla, Kigeltin ethinpica, Borrussus 
Aubelliformia, Acacia ulbide, and Rularites agyptinea predomi- 
Rating. ¢Wierce fires sweep everywhere, and it is not wonderful if 
the condition of the forests is, on the whole, bad, and that the trees 
are generally crooked and hollow, the young growth mostly 
consisting of tufted coppice-shoots, which get killed down to 
the ground year after yeur until chance affords them afew years 
respite, which ullows Chem to grow strong enough to resist further 
fires hut not to be aninjured by them.” 

‘The forests of the third zone are composed of Purkia sildeotiten 
(one of tho largest trees of the Buhe-el-Ghazl), Prosopis oblonga, 


Tbruplerra oblusangula (another Inrge tree), Afeelia ufrtcume, 
Davidlia thurifera, Berlinia acuminate, — Erythvophlaun, 
guineenee, two Cursins, Plerocarpus tneens, Dalbergia melanoay- 
lon, Anogeissns leoourpus (yielding most of the timber used in 
constructing houses in the military pbsts at Tonj, Wau, Chakehak, 
and Dem Znbeir), Khaya. senegalensin, 

Butyrospermum Parvii is widely distributed and Bamboo 
(Oxatentuthers sp.)¥grows in narrow belta lining the water-courses 
in the highlands, 

“ The quality of the forests ix at present not high. The 
best forests are those fonud in the broad, uninhabited stretch 
between Dem Aubeir and the Pongo, but even here the fre- 
quency of fires has prevented the stock from being at all 
uniform.” * * = * = 

“It is however satisfactory to note that even in such fire- 
worn areas there are still to be seen seattered here and there 
enormous trees, sueh as Shandé Houra, Bei, Nwana, ete, *" = 

“The most can he said of these forests ix that the large 
trees are very fairly represented, nnd that with proper trent- 
tment and protection some magnificent reserves cowld he 
evolved,” 

*Shanddé = Daniellia dharifera. 
Hfomra = K it 
Ber ‘= 


Nwano 


at 


Patras 
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Khaya senegalensis, Balanites eqyptiacn, Afeelia afrienna, 
Berlinia acuminain, Plerocarpua lucens, Tumariniir indica, 
Anogeissus leiacarpus, Borrassusfubeltiformis, and Lophivn aldta 
are anang the trees recommended hy Mr. Broun for their timber, 


The following trees and climbers yielding lntex-—producing 
rubber or gutta-percha—are mentioned: Landolphia florida and, 
owariensis, Fieus platyphylla and Butyrospermum Parkii 

Mr. Broun found that from FL. florida the latex coagulated 
very rapidly and the wounds became coated with a film of rubber 
renilering collection difficult ; the rubber was however of excellent 
quality. 

L, owartensis was more abundantly found and is a very large 
creeper yielding « more copious latex than L. florida, but the 
collection of the latex in a pure state was not ensy, and the latex 
coagulates with diftienlty and yields an inferior rubber. 

Ficus platyphyllc ix a large bree and yields an abundant Intex, 
but Mr. Broun found it ditfienlt to coagulate, thongh later he 
received good samples from boiling the latex ‘The supply should 
he valuable as the tree is reported to be abundant between Wau 
and Meshra-er-Rek. 

Butyrospermum Parkii yielded put little Intex and this pro- 
duced a gutta-percha that was hard and not plastie. The chief 
value of the tree therefore appears to be its edible fruit, and the oil 
obtainable from its kernel. 

Mr. Broun proposes to exploit the rubber by leasing out fixed 
tracts of country. to be worked in alternate years. Where little 
control van be expected this system is likely to restlb in the dea- 
truction of the trees and failure of fature supply of rubber, Such 
is the experience in Burma f 

Mr. Broun advocates. the. formation of Reserves first on the 
Jur river near Wav, extending gradually to Tonj, ind later to 
s between the Pongo river and Dein Zubeir. 

Transport is bad at present and the futare value of the, 

Bahr-el-Ghazal forests (apart from rubber) depends on the 
opening up of waterways now blocked by “sndd.” 
"The necessity of fire-protection for forests that are to he 
worked ia rightly insisted on, but the difficulties in the, way 
of anch protection are great: everywhere Mr, Broan went 
he met with traces of fire; this is not surprising, as the Dinkns 
and other tribes owning cattle fire the grass lands near the rivers: 
to provide more tender herbage for their herds ; hunting 
parties use fire in the pursuit of game; and travellers fire the. 
grass tp clear their path and for security against sudden attack 
by wild animals. 

These habits will not be exsily or quickly changed, but the 
enrlier tentative measures of fire-yrotection are commenced the 
sooner will the people become acenstomed to the restrictions 
which will be necessary. ee ! 


The Bum'or Fungus of Burma, by Ste Diareica Brannrs, 
KLE, PUD, KRS, PLS. Honorary Member of the 
Vharmacenticul Society. 


Iast year Lreceived from my old friend and follower in 
the Tharawadi Forests, Ko Way, through the kindness of tha 
late Mrs. Ingalls, a most remarkable specimen, a cylinder, about 
twelve inches high, and jnst under three inches in diameter, 
of a soft but tough white leathery substance; on tle outside 
with a horizontal shallow furrow at the bottom, and many 
raised vertical lines on the lower portion, which evidently 
had grown on the inside wall of a bamboo joint. 


Mu G, Massee, F.L.8., head of the Cryptogamie Department 
at Kew, at my request, kindly examined the specimen, and from 
the strnctare of its tissue and the presence of churacteristic 
conidia formed on the inner surface of the eylinder, he identified 
it with Polyporus anthebminticus, Berk. which was deserihed by 
the late Mr, Berkeley on p, 753 of the Gardener’s Ghrontels for 
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1866, As arule this Polyporus forms thick, irregnlarly-shaped 
masses on bamboo stems, bearing around top or pileas, which, on 
its underside, hay innumerable holes or small tubes, lined hy the 
spore-bearing hymenium. Like the European Polyporus officinatia, 
which grows on larch trees, it is an effective anthelmintic, and is 
also known as “Than mo.” The Madrus Quarterly Medical 
Journal, Yo! V, p. 146, contains an article on it by Dr, Packman, 
giving the detail of four cases in which this remedy had been 
employed with complete success. 


In the present case the spores, or the mycelium, must have 
entered the bamboo joint, probably, either while the tissne was 
young and soft, or at a later period, throngh a hole made by an 
insect, and must have formed this peculiar lining of the inner 
surface of the joint. I have not been able tu asverlain the species 
in the internode of which this remarkable lining was formed, but 
lam inclined to think it was either Tinwa (Cephatostarhyum 
pergracile) or Kyathaung wa (Bambusa polymorpha). 


This note may perhaps induce some of my younger friends in 
Burma to study this interesting subject, and to record the result 
of their researches in the pages of the /udian Forester, It would 
be important to know whether such a soft, leathery lining is 
frequently found in bamboo joints and under what “cireumstances 
it is formed, also the species in which it oecurs. 


Chormical Anslysis of the Rubber of Wrightia Tinctoria and 

Ficus IJnfectoria. 
A quantity of the erude rubber of Wrightéa tinetoria and of 
Ficus injectoriu was sent lately to the Agricultaral Chemist for 
analysis. L give below an extract from his report for publication 
in the /ndian Foreste. By a mistake the rubber of W. tinctoria 
was sent in place of W. tomentosa, ‘The method of extraction 
was to inflict wounds on the bark of the trees with a sharp stone; 
from there the latex oozed out and was caught up in a cocoanut 
shell as it dropped off, or was scraped off with a leaf, or with the 
fingers, and dropped into the shell. In the case of the Wrightia, 
the flow of latex was more or less profise and was easily collected 
as it dropped off the wounds, and such milk as adhered to the 
wounds waa scraped off and dropped into the receiver. But 
with the Ficus the flow was never profuse and could only 
be gathered by scraping it off the wounds. ‘The receivers when 
filled were allowed to stand uncovered three or fonr days to 
penuit of complete conyulation of the contents. They were also 
put out in the sun for some time to effect this thoroughly. The 
contents were then removed from the sheila before despatch. 
‘They adhered very closely to the shells, especially the rulber of 
the Ficus, and the shells had to be broken aud some force used. 
for separation. 
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Result of analysia. 


Wrightia | Flows 
tinetoria, | infectovia. 


Water, gum, ete. Me ae at 258 300 


Resin sn3 : ite “ae 458 


Croutehoue ei oe ae 2a 


“No 147 (referring to the Wrightin) consisted of the eream- 
coloured dry latex and was crumbly. No, 148 (referring to the 
Ficus) was a dark-brown coloured, sticky mass.” 


Geo. W. Taompson. 


NarsaPataM, Manrag: 
July Lith, 1903. 


Ripening of Cones of Pinus Longifolia. 


Wov'np you be kind enough to allow me a small space in the 
Ludinn Porester, as L wish to say afew words upon the question of 
the ripening of cones of Pinus longifoliv, in reply to Mr. E. M. 
Coventry's letter in the July number of the Magazine, 


During the last 18 years [ have collected seeds of P. 
longifolia for the use of the Imperial Forest School, Dehra Dan, 
I have noticed that the flowers are produced on the extremities 
of the branches every year, from February to April, just as 
the fruit is about to form. The growth of the branch on which 
the Hower appears is thus checked: a side bud is now produced 
and branches begin to grow again in the same way as before; 
and the following year the flowers are again produced at the 
extremities of the new branches, and the side buds are produced 
by the growth of the terminal one being checked. At the same 
time the fruit is not formed on every branch, but on alternate ones, 
The old opened fruit remainsthree to four years on the trees. 
The age of the fruit ean be found by counting the number of 
whorls of branches on which it ia produced, and in the sume way 
we can find the age of the tree by noting the number of whorls of 
branehes on the stome, and hence the age of the branch iteelf by 
counting the whorls of branches of the main branch. The fruit takes 
12 to 18 months to ripen, and the seeds are generally and wholly 
shed in May of each year in Dehra Dun. It is true that there ia an 
exception lo thia rule: the cones of which the ovules are not wholly 
fertilized, being weakly ones,do not open and therefore cannot 
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shed their seed at the proper time or senson and such cones remain 
unopened on the tree, and finally during the rains they begin to 
decompose or decay and the seed is not allowed to eseape. 

T have just examined a cone, 14 months or so old, which had 
nearly half of its avnles fertilized and nearly half unfertilized ; the 
seeds were quite overripe, but the cone being in_so weak a condi- 
tion, was unable to allow the seed to escape. I then examined 
another coue two years old, which had never opened and would 
probably decay on the branch. From the ahove it will be seen (hat 
the cones do not take more than 15 months to ripen, but excep- 
tionally some very few cones, say 2 per cent., remain on the tree 
unopened, and therefore do not shed their seed, 

My, E. M. Coventry says (page 27631 “There appears to he a 
mistake in Gamble’s Maanal of Indian Timbers, page 706, regard- 
ing the period necessary for the cones of chil (P. longifolia) to 
ripen. ‘This is given as 13 months, but I think it should bea 
year longer.” 

I think my note has explained this period, but if there be 
any doubt, I should be much obliged if Mr. Coventry would 
kindly let me see specimens of the coves which take 2} years 
to ripen, as E can count the age of the cones by looking at the 
branch on which they were produced. Such specimens would 
form an interesting addition to the museum of the I, I’. School, 
Dehra Dun, 

In the same article Mr. FE. M, Coventry has pointed out: 
* According to Kanji Lal’s Flora of the Sehool Cirele the chil 
(called chiy in that circle— Hon. Evi.) fowers during February to 
April, and the seeds are shed in October next year. In this 
Division (Kangra) the seed falls from the cones in May.” 


Thave stated that the seeds of 2. longifolia cones are shed 
in May of each year at Dehra Dun, and not in October, but T will 
point out at the sume time that in his Forest Flori, page 507, Sir 
D. Brandis says: “2, longifolia Howers from February to April; 
vones ripen from 12 to 15 months and shed their seeds in May,” 
Sir D, Brandis further saya: “ Ribbentrop (drboriculdure, page 
178), states that in the Panjab the seeds ripen in October, and 
that the best time to collect seeds is to pick the cones ‘from 
December to Mareh.” 


Bienat, 
17th July 1903. Curator, I. F. Sehoot, Dehva Dun. 


The Pests and Blights of the Toa Plant* 
‘Tne second edition of Sir George Watt's volume is now issued 
in a form modified and enlarged by the author and Mr, H. H. Manu. 
While it contains a voluminous compendiam of the insects and 
blights Tecorded on the tea plant, a large portion of the book 
is taken up by chapters on the cultivation of tea and similar 
matters. As a reference work for tea planters the buok filla a 


*The Pests and Blights of the Tea Plant, by Sit George Watt, Kt., C. Li 
and Mr, Ii, I. Mann, M.8.C. 2ud Edit. 
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distinct place, limited however hy the ambitious nature of its scope, 
and should be useful to the few who have the knowlecge and time 
to really make use of it, A large amount of information of a 
valuable and readable nature is to be found in the earlier 
chapters on cultivation, and for the planter this is probably the 
most important part. As an entomological book, the work is 
neither a useful scientific book of reference nor a really practical 
guide to planters. ‘The authoritative work ends where the entomo- 
logical chapters begin; no entomologist would describe a new 
species of Psyche (one wonders how the genus was determined) 
from a larval ease alone without having the moth for reference, 
as is done in the case of Payche assemica; and we question 
whether a practical entomologist would be satisfied to leave the 
trentment of the mosquito blight in such au unfinished condition. 
In this part the book lacks the authoritative weight of a specialist’s 
knowledge, which would have prevented the authors reprinting 
the great mass of statements made by previous writers on the 
subject of mosquito blight for instance, and would have rendered 
a discussion of the value of parasitic fungi against insects un- 
necessary. Instances of this kind are numerons: the practically 
valuable part of the book could be reduced to small, handy, 
readable compass, which would at once tell the planter what was 
worth knowing. 

Much the same may be said of the fungus blight chapters, 
with the exception that the material obtained was in some cases 
worked on by anthorities such as Dr. M, Norrie or Dr. Butler, 
‘Thronghout, the book has the stamp of an encyclopedic eompila- 
tion of information derived more largely from reports and 
literature than from any practical experience, and as such it 
admirably fulfils its lexieographical functions. We venture ta 
think, however, that afar more useful book could have been written 
had the important pests alone heen considered and thoroughly 
worked over. It is of far more use toa planter to know how he 
can fight ona pest than to be told that there are 17 spevies 
of bagworms on tea, and be given their names with voluminous 
references to the literature which he neither understands nor 
has a chance of consulting if he did. 

Better illustrations have been introduced in the form of 
photographs, and this marks an advance on the previous edition, 
Jn a compilation of this kind, however, it should at least. have heen 
possible to give fuller information regarding spraying machinery 
and insecticides. The appendix quotes five insecticides, 
ineluding the mixture Gondal Compound, and two fungicides, 
and there is no hint given of how to apply most Sf them 
or where to get the machines. 

Whilst there are many good things in the hook it cannot 
he said to fill a want of the planter, the man for whom it is 
written, : 
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Indian Pheasants and their Allies. 
By F, Finn, B.A, F. 2, S. 
(Continued fram page 300.) 

Crarres VILL 


THE FOREST PARTRIDGES, 


Tue Partridges which remain to be dealt with are pres 
eminently forest birds, never going far from cover. Most of them 
have very short tails, but one, the Bamboo Partridye, has the 
tail longer than in any other Indian species, so as rather to recall 
a small pheasant im appearance, 


Tue Bamnoo Panrripae. 
Barabusicola fytchii, Blanford, Fauna, Brit. Ind., Vol, LV., p. 110, 


This Partridge shows no difference in plumage according 
tosex; the male hhs a spur oneach shank, but this may be 
present in the female also, ‘The plumage is brown above, spotted 
with chestnut for the most part; the face is baft, with a dark 
band behind the eye; the breast dull chestnut with some white 
spots, and the under parts below this buff, with large black 
spots shaped like @ heart. The tail is barred brown and buff, and 
the pinion quills are chestnut without bars. The bill is brown, the 


_ eyes orange-hazel, and the legs grey. 


This partridge is ahont fourteen inches long, of which the 
tail measures nearly five; thus it is easy to distinguish it from 
any other species, the Spur-fowl, which also have longish tails, 
showing some bare ekin about the eye. 


The Bamboo Partridge affects forest and high grass, and 
ranges through a considerable portion of the eastern hill tracts, 


. from the Assam hills south of the Brahmaputra, throngh Manipur, 


to the Kacheri hills between Upper Burma and Yunnan. It is 
shy and has a Jond harsh call, Althongh the time —May and 
June—of breeding appears to be known, the eggs are as yet 
desiderata, 


Tho varions Hill Partridges (Arboricoln) form an easily 
recognizable group of short-tailed birds with rather long spurless 
shanks, and particularly long, nearly straight claws. ‘The sexes 
are usually alike,and they inhabit hill forests, keeping very 
close to*cover, and occasionally perching. ‘They are sekiom if ever 
seen, and little is known about their breeding, exce)t that they 
Jay half-a-dozen or more white eggs on the ground. Their call ia 
a low soft whistle and they are unobtrusive birds altogether; yet 
they are a well-represented group with us, numbering no less than 
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aix species, none of which, however, are found in Southern India or 
"Ceylon. An interesting point about these partridges is that they 
possess a row of small separate bones along the upper edge of the 
orhit, a sort of bony eyebrow in fact. No other bird of this family 
possesses them, although they occur in some other groups, the 
‘Trumpeters (Paophiida) of Sonth America and the. partridge- 
like Tinamous (Tinamidw) of the same continent. The general 
plan of coloration of the Ardericola genus is very similar, all 
having olive-brown backs mottled with black, and grey flanka 
boldly spotted with white, and usually with chestnut edgings. 


Tne Common Hite-Parrrince, 
«  Avhoricola torgnesia, Blanford, Fauna, Brit. Ind., Birds, 
Vol. TV, p. 125. 

Native names :—eunra, Ban-titar, Hindi, of Kumaun and 
Nepal; Holi, Ram chukru, in Chamba; Kaindul, Kangra; 
Ku hum-but, Lepeha. 

This ie the only species of Arboricola in which the sexes 
are different. The male has the head bright-chestnut above and 
ofa paler shade of the same colour over and behind the ear 
coverts ; the eyebrows, sides of the head, and throat are black, 
with white edgings at the sides, nud there is a white moustache 
streak. The breast is grey, separated from thetblack throat by a 
white band, The skin surrounding the eye is scarlet. 

Tn the hen the crown is brown with black streaks, the sidey 
of the head aud the throat are chestnut with black spots; the 
breast is brownish, and has a rosty band above it; and the white 
spota on the flanks tend to run up to the breast, and are Iniger, 
However, old hens lose the hreast spats, and young cocks porsess 
them. Hens and young cocks have the skin round the face 
purplish-red, In all, the bill is black and the logs fleshy-grey, 


This partridge is a little under a foot long, with a tail of only 
three inches, and ashank nearly two. The wing is six inches 
long. Males run larger than females, 


The common hill-partridge is found at moderate elevations 
along the Himalayas from Chamba to east of Sikkim, and also in 
the Naga hills and in those north of Manipur. Tt ranges {rom 


5,000 to 14,000 feet, but its common range does not go above 
9,000. 


Brytu’s T-Parrepes, 
Arboricola rufigularis, Blanford, Fauna, Brit. Ind., Birds, 
Vol. IV, p. 126. : 


Native names:—In Kumaun and among the Lepehaa’ this 
Species seems to have the same names as the last; in the Daphla 
hills it ia called Pophu, This species, like those which follow, 
Appears to be a little smaller than the last. : 


oo ee 
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Tt has the crown olive-brown with blac® streaks, and ,the 
eyebrows and face white, mostly speckled with black. ‘The throat 
ia chestnut with black spots, and below this is a band of plain 
chestnut, generally divided from the grey breast by # black band. 
The pure grey of the breast and the absence of binck bars on the 
back will distinguish this bird from the hen of the Common 
Hill-Partridge. 


_ ‘The beak is black, the skin round the eyes duil dark-red, 
and the legs red. : ‘ 


This also is a Himalayan bird, ranging from Kumaun to the 
Daphla hills, but inhabiting lower elevations than the Common 
Hill-Partridge, since it is found from the foot of the hilla to 
6.000 feet only, Tt is also found in the Kurennee and Tenasserim 
hills, and epceimens from these localities are asunlly without the 
black band dividing the red neck from the grey breast, Four 
eggs of a dirty white colour were taken below Durjecling early 
in July. . 


Tak Akkakan HItt-Partrince, 


Arborienla intermedia, Blanford, Fauna, Brit, Ind., Birds, 
Vol. IV, p. 127, 


Native names :—Towng-hha, Burmese, 


This is hardly a distinct species, merely differing from the 
last in having the throat entirely black instead of being only 
spotted with that colour. It agrees with the eastern variety of 
Blyth’s Hill-Partridge in having no black band across the chest. 


It is found in the Arrakan hills and North Pegu, extending 
to North Cachar and the Naga hills, and to Eastern Manipur, 
where it is common. ‘The eggs were taken in Manipur in May ; 
they were pure white, and six in number. 


Tae WAITE-CORFRED ENLL-ParTRIDGE. 


Arboricola atrigularis, Blanford, Fauna, Brit, Ind., Birds, 
Vol. IV, p. 127. 


Native names :—Peura in Sylhet; Dutboy Dubore, Assamese, 
Sun-butai, in Chitlayong. : 

In this species the crown is brown running into grey in 
front and chestnut behind, the feathers marked with black; a 
double eyebrow, of grey ahove black, is present, and the eye ia 
surrounded by a black patch ; the cheeks are white ranning into 
buff behind; the throat is black, becoming edged below first 
with white and then with grey, until it merges into the grey 
breast; the gray flanks have no chestnut borders to the fenthers 
in this bird. 

The bill is black, and the legs orange or lobster-red; and the 
reddish skin of the face shows through the feathers. 
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The White-cleeked Hill-Partridge extends from Assam south 
of the Brahmaputra into the Naga, Khasi, and Garo hills, 
Cachar, Sylhet, Tipperah, and Chittagong, The eggs have been 
taken in Sylhet on hillocks, st the foot of trees in dark and 
gloomy places; as many as four occurring in a nest. They are 
White, aud measure rather over an inch in length. 


Tae Rep-preasten HiLu-Partriper. 


© Arboricola mandellii, Blanford, Fauna, Brit, Ind., Birds, 
Vol. LV, p. 128. 


In this very easily recognizable species, the head, neck, and 
breast are chestnut of various shades; the chin and throat being 
pale and uniform, separated from the darker breast. by a white 
band bordered helow by black ; the sides and back of the neck 
are spotted with black, and the eyebrows are grey, meeting at the 
back of the head. 


Nothing is known about the colour of the bill, feet, ete; 
indeed, the species isa rare and little-studied one, which has only 
been obtained from the low hills of Bhootan and Silhim; and 
once from the northern part of the Goalpara district. However, 
it is so distinct from all the rest that it ought tobe easily 
identified if met with. 


Tne Brown-uresstep Hitt-Partringe. 


Arboricola brunneipectus, Blanford, Fauna, Brit. Ind , Birds, 
Vol. IV, p. 128, 


Native names:—Appears to be called Young-kha, like 
A, intermedia, 


‘This is a very distinct form, with the face and throat butt, 
the latter speckled with black, the breast brownish buff, and 
flanks greyish buff, with the nsual white spots, bub no chestnut ; 
the while-spotted feathers are tipped with black, 


The bill is black, the eyelids, the skin of the throat, where 
this shows through the feathers, and the legs, are ved, the latter 
varying much in intensity of colour. 


This bird haunts the evergreen forests on the eastern spnrs 
of the Pegu hills, und also inhabits the ranges enst of the Siltang 
river as far as Tavoy, as well as the Ruby Mines District. It has 
not been often found, and so very little is known about it, 


One partridge of this group found in our limits differs feom 
the true Arboricolas in nob having the peculiar bridge bf hone 
over the eye; it is also distinguished by possessing a large patch 
of white downy feathera under the wing, which ix ordinarily 
concealed, even when the wing is lifted, by the feathers of the 
side. 
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‘Tne Green-Lecorn HiL.-ParritipGe. 


Tropieoperdie chloropus, Blanford, Fauna, Brit. Ind, Birds, 
Vol. LV, p. 129. 


This bird bears a close general resemblance to the other hill- 
partridges, but the brown of the upper part is. more closely mottled 
with black, and the sides of the body pale rusty with black 
blotches ; the crown is dark brown, the eyebrows also brown, with 
white streaks, and the face and throat white speckied with 
blackish. Below this the front and sides of the neck are chestnut 
with black spots, and then the breast is coloured brown contin- 
nously with the back. . 


The bill is dark-red at the root and greenish at the tip; the 
skin round the eye purplish ; and the legs pale-green, 


This partridge, which agrees with the Arboricolas in habits 
as in appearance, is found, locally, in the evergreen forests all 
throngh Tenasserim down to Tavoy, and on the eastern slopes of 
the Pegu hills. Outside Indian limits it has been obtained in 
Cochin China, 


There remain two very beantiful short-tailed forest partridges, 
each of which claims a genus of its own. 


Tne CoestNutT Woop-ParTRInGe. 


Caloperdiz oculea, Blanford, Fauna, Brit. Ind., Birds, Vol. 
IV, p. 131, 


In this bird the tail, though short, is longer than in the 
Arboricolas, the toes, aud especially the ciaws, are shorter, and 
the hinder toe bears a mere rudiment of a claw. The sexes are 
alike in plumage, but the male has short spurs, which may be one 
or two on each leg. 


The plumage is very characteristic, the general colour being 
a rich chestnut, barred with black on the flanks, where also white 
bars may be present; the back is black, pencilled with white 
above and with chestnut lower down; the wings are brown with 
black spots, and the tuil black, 


The bill is black, the eyes dark, and the legs dull-green, The 
length is just under eleven inches, the wing being nearly six, and 
the tail nearly three; the shank is nearly two inches long. 


‘This is a forest hird, very little known, and apparently one 
which Europeans have never even seen in the wild state. It 
is found in the Malay Peninsnla, and extends into the southern= 
most part of ‘Tenasserim, where it inbabits dense jungle ahout 
Bankasoon. A sort of local variety of the species inhubity 
Sumatra. : 
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T have venturéd to call this bird the “Chestnut” Partrilge, 
as “Verruginous,” the epithet usually imposed on it, is a rare 
and clumsy word. : 


Tae Rev-cuested ox Rooroo ParrnipGE, 


Rollulus rowroul, Blanford, Fauna, Brit. Ind. Birds, 
Vol IV, p. 111. 


This lovély bird very properly occupies a genns all to 
itself. It has a very short tail and rather long legs, with feet of 
the ordinary size, and the claw of the hind toe rndimentary or 
altogether absent. A tuft of long hair-like feathers is found on the 
forehead in both sexes, which otherwise differ widely, although 
neither has spurs. 


The male, besides the tuft of bristles, has a full and large 
crest of loose-textured feathers on the head, which ie of a dark-red 
colour. The general body-plamage is steel-blue with a rieh satiny 
gloss, changing in some lights to green; the wings are brown, and 
there is a white band across the forehead. 


The hen has no crest, and is grass-green without gloss, with 
chestnut wings and slate-coloured head, 


In both sexes the eyelids and feet are brilliant red, the male 
has the hase of the hill red in addition; but in the female it is all 
black, ‘This bird about equals the woorl-partridges in aize, heiny 
abont eleven inches Jong; the wing mensures five-nnd-a-half 
inches, and the tail two-and-a-half; the shank about one-anii-a- 
quarter, Females area little smaller than this, 


This partridge bas a wide range, being found in Borneo, 
Java, Sumatra, Siam, and the Malny Peninsula, where it extendas 
into the south of Tenasserim near the Pakchan river. [t is a forest 
bird, and gregarious in its babits, heing found in small parties 
of half-a-dozen or more, comprising both males and females. [t 
is described ay much more lively in its movements than the 
Arboricolag, ronning about like a quail, and net scratching so 
much as the others The note is a soft, pleasant whistle, Nothing 
is known about the breeding except that the egg is buff and 
about an inch-and-a-half long. This beautiful and gentle little 
partridge would be a most charining aviary bird, hut unfortunates 
ly it is not much exported, at any rate nowadays, and Mr. W. 
Rutledge, who imported the first into Calcutta many years ago, 
tells me that the late ex-King of Oudh was much pleased with 
them and Lought them at a high price, naming them “The King’s 
Fancy.” The name * Rooloo” is that by which Mr. Rutledge calls 
these birds, and I presume it is the native name in some paris 
of the Far Eust. . ¢ 


Our Specialist-in-Chief on ‘ Spike.’ 

[Extracts from the Editorial, Indian Planting and Garden- 
ing, Adtgust Ist, 1903. 

“Tn a recent issue we reviewed the steps taken by the Mysore 
State with a view to ascertaining the causes of ‘spike’ disease im 
Sandal wood trees . . . . . Mr, Barber seems to have come 
nearest to the cause of the trouble . . . . . Dr, Butler has 
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utterly failed to follow up the clues which Mr, Barber has 
given... . . We now come to Mr, Muthunnah's (Conser- 
vator of Forests, Mysore) report and conclusions . . . . .. 
‘We cannot agree with this line of logic. . . . . Mr. Muthun- 
nah’s reasoning is therefore at fault . . . . We believe 
‘spike’ to bea contugious disease . . . . .”] 


And has it then come here to stay, 

Thia dread and fell disease ? 

‘The thing that bears the name of ‘spike, 
And effectually spikes the guns of life 

OF the sweet-scented Sandal tree. 

If you wish to know, if you really ask, 
What hope there is for this tree so dear, 
Referred you are to the lines above 


By the Editor, 7. P. dG. 


You specialists are out of it, 

Both Madras and India’s too, 

And the Mysore Forest Conservator 
Adds another to the ‘ignorant’ crew. 
For your arguments are foolish, 

And you ’ve all complelely failed 

‘To tell us any thing about 

‘Spike’ in the Sandal tree, 


Thus, the Editor, 2. & @. 


For when the Inter shrieked alond 

For specinlists right throughout, 

In trees and crops, and bugs and soils, 
Manures and drains; he meunt, of course, 
A post above the lot to fill, 

Self-appointed Specialist~in-Chief, 

He'd let ’em know when they went wrong, 


Would the Editor, 1 P. & @. 


So look you to it Scientists, 

‘No matter what your lines, 

Chemie, Botanic, Entomologic, 

As sure as fate if you don’t make 

Discoveries quick ‘and marvellous ; 

If you dare to point out that the ‘Origin’ took 
“The Father of Science decades three to compile, . 

You ‘ll be brought to book, hy hook or by crook, 


By the Editor, . 2. & @. 


Tue Vagrant, 
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Resistance of the Australian Jarcah Wood to fre. 


Arter a fire which took place some months ago in the 
Victoria Docks the Sub-Committee of the British Fire Prevention 
Committee reported as follows :— 


* At the north-eastern end of the yard, and about 36 feet 
away from the shed, was a pile of Jarrah wood some 30 to 40 
feet high, and having a frontage to the shed of about 36 feet, 
and to the basin of about 100 feet. Projecting in front of this 
pile of Jarrah wood for about 10 feet, and abutting upon it, on the 
shed and basin sides, were piles of deal about three quarter the 
height of the Jarral stack, and these were very largely consumed 
by the fire, the flames from which played on to the pile of Jarrah, 
generating considerable heat ; but though the Jarrah bore tho 
brnnt of the fire, as what wind there was blew in this direction, 
comparatively little damage was done to this pile and this was 
confined to the north and west faces, the fire failings to penetrate 
far into the interior. Your Sub-committee are of opinion that, but 
for the resistance offered to the fire by this stack of Jarrah the 
conflagration would have assumed much larger proportions, as in 
the rear and on the south side were large quantities of deals, and, 
had they ignited, tie task of the fire brigades would have been far 
lurger aud more diffieult.® The report further stated that * the 
wooden sides of the railway trucks between these piles (deal) 
and the shed, were entirely consumed, only the ironwork and the 
decking remaining, leaving the Jarrah wood paving blocks (which 
were in the trucks) intact, bat for eharring on the face of the 
outside blocks directly exposed to the fire.” 

The Street, commenting on this fire in its issues of October 
and November, 1902, said: © There can be little doubt that if the 
timber in the mill and in the yard had consisted whelly of 
Australian hardwood, instead of deals and hardwood in_juxtapo- 
sition, the fire would not have made mach headway before being 
mastered hy the brigndes and the dock companies’ flonting 
engines. After all, an actual fire is the best fire test, even though 
an expensive one for the moment.” 

Our enterprising cousins on the other side of the Atlantic 
would probably take a hint of this kind and send over a few 
Joads of a new timber they wished to place on the market and 
see to it that it got ‘ placed,’ 


. Forestry at Ci'cester. . 

Ar a mecting of the governing body of the Royal Agricultural 
College, Cirencester, held on the 4th instant, the report of the Board 
of Agriculture Committee on British Forestry, recently presented 
to Parliament, was taken into consideration, and it was unani- 
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mously decided, in consequence of the recommendation of that 
report, to remodel and largely develop the teaching of forestry 
at the College in connection’ with the estate management, branch 
of the curriculum, In furtheranee of this object it was nnani- 
monsly resolved to create a new Chair, to be entitled the Chair 
of Estate Management and Forestry, and to appoint thereto a 
special Professor or Lecturer who ‘shall be required 10 devote 
all his time to the duties of the Chair, and who shall Lave had 
good experience not only of the management of woods in thia 
country, but also of the continental aystem of sylviculture 
followed in the State and communal forests of France and 
Germany. Thie will be the first uttemptin Englund lo deat with 
this important question ou these lines; and inasmuch as a large 
proportion of fature landowners and managers who attend regular 
courses of College instruction pass throagh Cirencester, the 
results will be watched with much interest.— Zhe North Britioh 
Ayricultwrist, 

As we go to press we have received the nows that Dr. Sehlich, PLR 
has been appointed Honorary Professor in the Forestry Chair,recently eneat 
at this college. We feel sure that the Service in India will join in according 
their heartiest_ congratulations to Dr. Sehlieh on being thus the firat to fill a 
Porestry Chair in England, whilst they will also he extended to the Governing 
Body of the Royal Agricultural College in appreciation of the enlightened 
manner in which they are dealing with a much neglected question. Hon, En, 


THE 


INDIAN FORESTER. 


Notes on Indian Trees. I- Note on Kongu (Hopes) in the 
Tinnevelly District. 


By P.M. Lustinaron. 


1, Different kinds—The native woodentter distinguishes 
two kinds of kongo, the Vellai kongu and the Karin kongu. OF 
these the former is considered by far the more valuable, The 
distinction between them is said to be that the Vellai kongu 
has a stnoother and lighter bark and smaller leaves, A further 
kongu known as Nir kongu is known in the Srivilliputtur Talok 
and the wood is considered of little value. 


2. Rotanicul identification.—Beddome considers that the 
Vellai_kongu of Tinnevelly District is the Hopea wightiana 
closely allied to Hope parviflora. It seems possibte that both 
these species occur. Beddome has identified the Karin kenga 
as Balanocarpus «utilis, but also states that the Bulanocurpus 
evosa oceurs in the ‘Tinnevelly mountains. The chief difference 
hetween these two species appears to be the frnit, [ carefully 
examined some of the trees and they all appear to me to have 
the fruit of Balanocarpus erosa rather than Balanocarpus utilis. 
The name Karin kongu probably covers hoth species, Mr. C, A. 
Barber, who had no opportunity -of examining the fruit, identified 
the flower as Hopea longifolia, which Beddame says it greatly 
resembles. ‘The specimen of Nir kongu sent me was undaubtedly 
the Fiticiwa decipiens, a tree of no particular value. 

8. Forest identijication.—To the Forester there is no 
necessity to go into nice botanical distinctions, and we may well 
follow the native classification and consider the two kinds, white 
kongu (intluding the Hopew parviflora and wightiana) and black 
kongu (including the Balanocarpus utilis and erose). 

4. Difference between White and Black kongu.—Undoubtedly 
the chief distinction between the two isthe leaf. The white 
kongu hasasmall, rather light green leaf, with thick foliage, 
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somewhat resembling the beech. The black kongu has, on the 
other hand, adark green, hard, big leaf, and looks very like a 
mango. As regards measurement, [ Look two fair samples of well- 
grown leaves which gave the following measurements :— 

White kongu 4” x 115". 

Black kongu 6” x2”, 

Doth trees when young have a sinooth bark, which, however, 
is undoubtedly much darker in the black konga. The white 
kongu is generally alight brown and the black kongu distinetly 
dark brown, Both are greyish in places, As the tree grows 
older the white kongu continues lighter in colour and less rugged. 
The most noticeable point of distinetion however seems to he 
the tallow-like gum which exudes from the black kongu, which 
is either entirely absent or very rare in the white kongu. A 
further difference is the fruit. This is most marked and constitutes 
a great difference in the sylviculture of the two trees, The 
white konga is a true dépterocarp and has alight seed abont 
the size ofa pepper corn, with two large wings; whilst the 
black kongu isa heavy nut-like fruil, ina cup formed by the 
calyx, and is devoid of wings. It is larger and heavier in the 
Balanocurpua eros than in Balanocas pus utilis, 


‘The black kongu is always to be seen in flower at the end 
of April, May and the beginning of June. [ bave never seen the 
white kongu flowering, though f have looked for it at the same 
season; also iu February and March. The distinction which the 
woodcutters make in the wood does not appear to be marked. 
Both woods show an outer wood white to yellow and heartwood 
light toa dark yellowish brown. 1 think the preferonce given 
hy the woodentter to the white kongu is due rather to the 
fact that more of the white kongu trees are found to be sound 
and, after a careful examination, I bave come to the conelusion 
that the age of maturity is lower in the black than in the white 
kongu. ‘ 


5. The uses of kongu.—Kongu is by far the most valuable 
wood inthe Tinnevelly District, and is worth four times any 
ather sholah or semi-sholah wood. 


It is largely used for posts, beams, rafters and planks. ‘The 
posts for the wire-fencing in the Fulamcottah compound are 
white kongu. They were put up in 190%. The rafters were 
very largely used in the railway buildings. Beams were used 
for the Jubilee Bridge in 1902, Planks have been used for some 
years in the Tambraparni Bridge near Papanasam and hive lasted 
well. Sleepers were cut in 1903 and sent to the South Indian 
Railway for trial and are of good quality, 


6. Locality, elevation, soil, ete.—'The lowest elevation at 
which I have found kongu is just below 1,000 feet near the 
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Kudivarai depot ; and the highest is on the banks of the Pi Ar, 
near the Sengalteri bungatow, an elevation of 2,800 feet. The 
lowest were the black variety and the highest the white: but 
between these two elevations both kinds are found very commonly 
growing together. It is essentially a semi-sholah tree and seems 
to prefer a rich soil, but I have found well-grown snplings grow. 
ing out of the crevices of slab rock on the banks of tue Servi Ar 
and Kudivarai Ar, and both species seem able to support. themselves 
in such situations. One fact in connection with kongu has 
particularly struck me-—it is found mainly on the hillsides 
bordering on large rivers, and even when a little distance away 
from the river itis invariably on the bank of a ravine, The 
close proximity of running water appears to be essential to its 
growth. 


7. Congeners.—t have in several places seen kongu growing 
with, or close to, Vengai in the moister parts of the higher 
deciduous forest. More frequently it grows with Pleruapermums, 
Vilew ullissima, Diospyros (several species), and Filicium 
decipiens. Frequently there are patches of nearly pure kongu 
forest, and it is a tree which is nearly always found in large 
patches, . 


8. Size and exploitabitity.—The tree appears to grow to an 
enormous size and to great age, I have seen # considerable 
number of trees of over 15 feet girth, and one or two over 20 feet, 
with a bole of 60 to 80 feet. 


One tree is said to have produced over 200 rafters of nearly 
2 cubic feet each. I am inclined to think that many trees have 
been left until far beyond the age of maturity, as nearly all the 
lntge trees now’ standing are hollow and very unsound. I have 
been unable to obtain data as to the rate of growth, but as a rough 
guess I should estimate that it takes from 100 to 150 years to 
obtain a girth of 8 feet, which I consider would be the best size 
at which to fell the trees. 


9. Eaumeration and Estimates as to the number of trees. 
T have had no time to make regular enumerations, but, owing toa 
note by Mr. A. B. Jackson, who considered that the supply of 
trees was likely to fail, 1 have made some careful inspections with 
a view to ascertain if the tree is decreasing. Asa result fam 
convinced that the tree is largely increasing in numbers though 
the number of mature trees fit for felling is small. 

The area chiefly snbjected to test was the west bank of the 
Kudivatai Ar from its junction with the Servi Ar. 

On the hank of the river I found three good sound trees of 
fair size and some fine poles of 1} to3 feet girth, as well as a good 
number of seedlings. Irom there I passed up the hill through » 
small patch of semi-sholah with a few kongu saplings, then through 
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grass and deciduous forest (probably an old Knni clearing). and 
then entered into a fair sample of kongn forest. Tere } took an 
enumeration with the following result :— 


Sumple area —20 yards x 100 yards (under $ acre’. 
Over 6’ girth, “3°—6' — Saplings up to 3° 
Karin kongu... i 2 31 
Vellai konga... Nil rT 3 
1 then met with more grass land for a small distance, and in 
the next bit took another sample aren, 


Sumple area,—20 yards x 130 yards (just over 4 acre). 
Over 6' 3-6" Saplings up to 3° 

Karin kongn... 3 7 48 

Vellai kongu.., 8 5 1 

Just outside this area I found the whole hillside down to the 
river covered with a mass of kongu saplings (some thousands in 
number, up to 1 foot girth with 7 mediums and 7 mature trees 
All were Karin kongn. 


Again I passed through a small piece of grass Jand and once 
more entered kongn forest. Here in a length of about 200 yards 
J met with one large Vellai kongu tree with a mass of seedlings 
all round it and ten beautiful mediums running up to nearly 6 feet 
girth, The rest of the forest is similar up to the turn’ of the 
Kudivarai Ar. So that the whole of this forest is well stocked. 
The belt of kongu forest I estimate to he about a qnarter of a mile 
wide from the river bank. 


Tam informed that higher up the Kndivarai Ar there isa 
thin belt of kongu forest on either side of the river for a distance 
of two miles, Crossing the river J studied the forest on the north 
bank. ITlere I found some felled trees, and in quite a small area 
15 to 20 mature black kongu trees (some marked for felling), the 
great majority of which were hollow. Here again there. are 
patches of alinost pure black kongu forest. in which the largo 
number of medium trees was partienlarly noticeable. 

On the east side of the river I found, just at the turn, an 
absence of big trees but a good lot of mediums, chielly white 
kongu, with a good many saplings, 

All along the east side, from the turn to the Brandyodai, 
near the Kudivarai depdt, the forest is well stocked, especially 
with black kongu, 

My next examination was along the south banks of the Servi 
Ar from its janction with the Kudivarai 4r up to the waterfall, a 
distance of about three miles, Here 1 found a considerable 
number of large white kongu trees (some very large), a few of 
which seemed to he sound. In places the saplings were exceedingly 
numerous, and though there were a few seatltered mediums, yet 
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that class was by no means well représented. In plices some 
tplendid Vétew altissima and a few Dioapyros ebenum were found 
growing with the kongu. ‘here ix a peculiar absence of black 
kongu. Lam told that the growth on the north bank of the river 
is very similar. The belt of kongu is very narrow aud hardly 
more than a farlong broad, thongh the trees in places grow up the 
sides of the ravines more into the interior of the forest. It was 
from this locality that the large tree noted in paragraph 8 was 
said to he felled, 


In this locality exploitation is difficult. 


In addition to these places, I have seen very fair regeneration, 
and, in places, masses of saplings in the Tirukurangnd: working 
circle, the hanks of the Peyar and Tambraparni near Kannikatti, 
and the banks of the Kusanguli Ar (Nangoneri Taluk: In all 
these plices there are very few mature trees and a decided absence 
of mediums, At Vettilayuthumedu and O.dipulaval there are a 
large number of mature trees (30 reported to be sound) and 
Forester Srinivasa Row reports that there are numerous saplings, 


As a result of my inspections [ am satisfied that the area of 
kougu forest is limited, but that wherever the tree exists there ig 
no likeliliood of its dikappearance. On the contrary, though 
considerable time must elapse before timber in large quantity is 
obtainable, the kongu tree appears to he gradually spreading over 
a larger area, whilst in all the principal kongu forests the natural 
regeneration is excellent. In most instances the black variety is 
predominant, 


10, istribution.—-The kongu appears to be confined to the 
Nanguneri und Ambasamudram ranges. In those ranges it is 
only, as far as I have been able to ascertaia, to be found in the 
following places :— 


(1) Nanguyex: Tarun. 

(a) Tirukuranguidé working civele—The tree ia confined to 
a small aren along the valley of the Kombi Ar and running up 
some of the ravines falling into it. In coupe XI-A 40 saplings, 
mostly under 3 feet girth, have heen marked as standards. 1 saw 
one particularly fine young tree of ahout 3 feet girth will a bole of 
50 leet. There is one large sized tree in the same coupe which 
should be retained as a seed hearer. I am informed that there are 
also a few trees in coupe XI-B, which should all be marked as 
standards. 


Tp coupe X there is one very large tree of over 20 fect girth, 
This hAs given rise to a large number of saplings up to 2 feet girth, 


(6) Sengalteri.—The kongu area is small and the tree is only 
found on the banks of the PiAr. | saw one big tree and a good 
sumber of small ones in this locality. Further investigation is 
needed, 
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(0) Rusanguli Av=-On the side of this river, close to the 
Singampatti boundary, I saw a considerable number of young 
trees, I am informed that higher up this valley, on one of the 
hills overlooking the river, there is a fine growth, but for the most, 
part young trees. 


In this taluk all the trees are of the white variety. 


(2)—-Ampasamopram TaLur, 

(a) Kannikatti--Vhe kongu area extends from the valley 
of the Ullar, up the Tambraparni valley, and as far as Kannikatti 
sonth of the road. Near the Ullar there are some large trevs of 
black kongu and there is a small plantation near the Ullar bunga- 
low which is too dense and requires gradual opening out. On 
the slopes near Kannikatti most of the marketable trees have been 
worked out. The few large trees Jeft must be retained as seed 
bearers, There is, in patches, a fine growth of young saplings. 
Here the trees are of the white variety, There is also a good 
sprinkling of trees along the valley of the Peyar with » feu big 
trees. 


The area under kongu in this neighbourhood is pretty 
extensive, hut. the growth is very scattered and the tree ovcurs 
only in patches, 


(b) Kodumadi.—On the western side of the Servi Ay at the 
foot of Ooxipothni there isa fair growth of black kongu. There 
are a few big trees and some fine young poles of 14° to 3! girth 
and a large number of saplings. The konga belt is a narcow one. 

On the banks of the Servi Ar from the Oosipothai to the 
waterfall there are a good number of big white kongu trees, a 
few balf grown trees and a Jarge number of seedlings. The big 
trees are for the most part hollow. 

(ec) Kudivarai.—This area has been fully desoribedt in 
paragraph It ia decidedly the best stocked area in the 
district and covers about 600 acres which can be easily worked 
by an extension of the present cart rond. 

(dy) Vetilayethe Medu anc Ondipulaval.These two reas 
are at the two main sources of the Thalayuthu Odai. The actual 
area covered by kongu ig not large, but Lam informed that they 
are well stocked and contain a large number of mature trees, 
many of which are holiow. A large number of trees were felled 
in 1898, out of which there are reported to be 77 which coutain 
timber fit to be utilized. ‘The trees are reperted to be mostly 
black kongu, and there are a number of saplings. 7 

This valley conld be easily opened up and other trees nade 
available for felling, but, except for the removal of felled treex, no 
work should be undertaken till the opening up of the valley bas 
enabled further investigation to be made, 
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(2) Sivasylani.—In the old working circle coupe I, over 
170 trees were marked as standards, ‘The growth is confined to 
a small area along the valley of the Kal Ar and its main  afffuents. 
The area is very inaccessible at present and requires opening out 


(f) Kariar—-On both sides of the river near Sembagatota 
there are some trees. 


Il. The sylviculture of kongu.—The difference in the leaf 
and the nature of the seed muat entail considerable differences 
inthe sylviculture of the two species. The black kongn, with 
its large and heavier leaf, is more of a shade lover than the 
white variety. The difference in the seed is evidently due to 
the same cause, The lightness of the white kongu seed, with 
its attached wings, causes it to be spread over much larger 
distance and to settle in places where there is plenty of light. 
The heavy seed of the black kongu falls directly to the ground, 
and. under the heavy shade of the parent tree, huncreds of young 
seedlings readily spring up. A mixed forest of the two kinds of 
konga would be similar to the mixture of oak and heech in Europe, 
and in order to favour white kengu, there must be larger 
clearance overhead. There should be no difficulty therefore in 
raising pure forests of the two species, taking precatitions that the 
white variety is uot suppressed. Ax the white variely springs up 
more quickly when a clearance is made, it should get a start of 
the black which will be favourable to both species, 


Asa result it appears that a treatment of regular high forest 
with thinnings should be particularly applicable, and the more 
the two trees can be induced to grow in unison the better should 
be the results. This seems to be the ideal to be aimed at, but will 
take many years to carry ont. 

Hitherto the sylvicultaral treatment of the two trees has not 
heen much considered. Wherever a marketable tree has been 
found it has been felled, and yet the reproduction is found fairly 
satisfactory, because it has heen useless to fell the hollow trees 
which for some years must have proved such useful seed bearers, 

In the Tirukuraugndi and Sivasylam working circles the 
trees left as standards, heing of the white variety, should turn out 
usefnl timber trees, and the opening out of the forest would 
certainly have tended to increase the mumber of seedlings had 
the standards been capable of giving mature seed. The effect of 
this treatment should be carefully watehed. [i conpe X of 
Tirukurangadi a different treatment has been applied—an 
improvement felling has been made. As there is no demand for 
inferior trees it has been found necessary to let in light and air 
by ringing all the trees except those of valuable species, Owing to 
the recuperative powers of the sholah trees, the dying of the trees 
is considerably delayed, and the whole of the ringed trees will, in 
my opinion, not die for at least three years. This gradual letting 
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in of the light should he highly favourable to the growth of konsu, 
and it is an advanced form of this operation that I intend to apply 
to the larger kongu forests, Wherever the natural regeneration 
is sufficiently advanced, it will only be necessary to ring every 
tree that is not kongu and to cut any mature kongu tree that is 
not hollow. Where the kongu is hollow it will be useful axa 
seed bearer and will do less damage by dying off naturally than 
by being felled, Where large trees exist” bul uo regeneration, 
it. will be necessary, in the ense of white kongu, to ring every 
tree within a radius of three chains to the seed bearer; in the 
caso of black kongu, a distance of one chain should suffice, 
Where there is no kongu it will be better to retain the forest in 
its present state, removing all marketable trees of over 6 feet 
girth, Of convse any ringed tree which has a marketable value 
may he removed. In the case of kongu itself no tree should be 
considered mature until over 8 feet girth, unless it shows distinct 
signs of decay. 


This system of improvement felling with a view to convert 
the forest into pure kongu, to be subsequently worked on the 
high forest system, can only be applied at. present to Kudivarai. 
In Kodamadi and Kannikatti it wil! be better to allow the 
arens to fall within the ordinary timber working nrea, taking out 
as much as possible of the other timber which is found in con- 
junction with kongu and ringing all valueless trees in the saine 
group. 

In Veitilayutbumedn nothing can be done at present exerpt 
the removal of timber already eut and the opening out of the 
valley by a road (which can easily be constructed) and the 
building’ of a small rest-honse to enable a proper investigation 
of thesa forests, When this bas heen done, it will probably be 
advisable to apply the Kudivarai system to this area also. 


At Sivasylum the patch of kongu is too small and inacecs- 
sible for working at present, and rest will be prescribed to enable 
the trees in existence to mature, At Kariar the greater part of 

. the trees fall within the area under dispute by the Kattalamalai 
hukdar, so it is inadvisable to make any prescriptions at the 
present time. 

12. Conelueion.— Considering how little attention has been 
given to the aylviculture of this valnable tree, the kongu forests 
are, in my opinion, in a better state than would naturally be 
expected. "Considerable damage has however heen done, especially 
in 1898, 1899, by reckless fellings entrusted to native suborti- 
nates and contractors. I consider that the forest is of such 
value, that in the kongu aren all the marking and ringing operations 
should be under the direct supervision of the District Forest 
Officer, or if that is found impossible, under a really intelligent 
aud well-trained Ranger, and not left to foresters utterly ignorant 
of all sylvicultural principles, as has been hitherto the case. 
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Tho Training of Forest Officers. 


Tur appointment of a Committee hy the Secretary of State 
for Tudia to report on the desirability of continuing Gooper’s Hill 
ollege for training Engineers and Foresters for the Indian 
evaises the question of what should be done if the Forest 
Service is deprived of ita present Alina Mater, As [ have been 
closely connected with the Indian Forest: Services since its first 
formation, and have for many years heen intimately associated 
with the education of Forest Officers, first at Nancy and then asa 
visitor of Cooper's Hill College, {venture at such a eritienl time 
to offer a few remarks on the present system of training and on 
fatnre requirements, hoping that some of my younger fellow 
workers may be induced to offer their comments and observations 


on what I may here adduce. 


Tt may be safely said that no branch of the Indian Adminis- 
tration, not even the Civil Service itself, needs more urgently the 
services of educated gentlemen than does the Forest Service, 
controlling as it dees 208,000 square miles of forest lands. or more 
than one-fifth of the area of our Indian Empire, and administer- 
ing @ revenue of nearly two crores of rupees, with a staff of 
upwards of 16,000 men to do ite work. 


Sir Dietrich Brandis, to whose self-sacrificing zeal and wise 
foresight the Indian Forest Serviee owes so much, from the very 
first clearly recognised the importance of employing specially 
trained men as Forest Officers, and in 1866 instituted the system 
of training young Fnglishmen in the Forest schools of France 
and Germany as officers for the Indian Forest Service. In 1869 
the first batch of seven of these men were sent out to India. Under 
this system the English pupils were trained with and attended 
the same lectures as the other pupils in the schools to which they 
were attached, and thus benefited by the instruction of the very 
hest Professors of Forestry on the Continent, and further had the 
unrivalled advantage of continually, during their training, seeing 
the practical working of large forest areas, administered in the 
heat porsible manner. ‘This system was continued till 1866, 
and was highly successful, The Forest Officers who were trained 
under it and sent out to India, proved themselves to be excellent 
practical Foresters as well as thorough gentlemen and men of the 
world ; and I believe Tam right in saying that there is not a single 
instance of one of them having been dismissed the Service on any 
ground whatsoever, It is specially to be remarked that this system 
was not abolished en account either of the stamp of men sent 
out to “India. or of their training in Europe, bat on grounds of 
a totally diffcrent nature. Since 1887 inclusive, tlhe Forest Oficers 
who have gone out to India have been trained at Cooper’s Hill, 
and it is due to Dr. Schlich and his fellow workers there that tie 
same high standard of eflicienvy as had been reached hy our 
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pupils in the Continental Forest schools was maintained there; 
the diffienity asto the want of regularly organised forests in 
Great Britain for the practical instruction of the pnpils. having 
heen met by sending them for the third year of the training to 
reside in the forests with Forest Officers in Germany. 


Tt is to he regrelted then that when we have a system af 
education that gives satisfnetory results, we should, if Cooper's [Till 
is abolished, he brought face to fice with another change, and 
have to devise another new scheme for educating our Forest 
Officers ; but as the retention or otherwise of Cooper's ILI will no 
donbt chiefly depend on what is determined upon for meeting the 
requirements of the P. W. 1, in respect to Engineers, it is well 
to consider carefully what. courses are open to us to meet the 
necessities of the Forest Department in ease the change is foreed 
upon ns, and in this contingency three courses seem to ho open :— 


Ist. To revert to the system of Continental training. 


2nd. To substitute one of the Universities for Cooper’s Till, 
and to gend the pupils for their instruction in practical work to 
pass a third year, as nt present, in the’ forests of Germany or 
France. 


ard. To utilise the Dehra Dun Forest, School to train the 
apper as well as the subordinate staff of Forest Officers, 


T will deal with the last proposal first as, thongh plinsible, 
it seems to me fraught with danger to the eflicicney of the Forest 
Service, But as it has heen put forward by responsible people, 
the many disadvantages which woutd attend it should be clearly 
set out. 


Firat on general educational grounds, for to send the pnpils 
to the School at Dehra Dun for training, instead of giving them 
a Enropean education, would he equivalent to sending boys to 
Bishop Cotton’s School in the hills in India instead of to a Publie 
School at Home. In short, they would lose the brondening of mind 
and general development of character which are indispensuble to 
those who have to administer our Indian Empire, 


Secondly, it would entirely fail in what we most want 
namely, to imbue the minds of onr young officers with the 
principles on which Inrge areas of forest can be managed on 
regnlar economic principles, as illustrated in the great foresta 
of the Continent of Europe. . 


Thirdly, ib woull be wnadvisnble to train the upper and 
lower staff of Forest Officers together, as they have different 
fimetions to perform and require a totally different standard of 
edaeation, Moreover, the educational Staff for sich a school would 
be very expensive to maintain in India, and would draw. too 
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hesivily on the resonrees of an already overworked and under 
imanned Department. Th eannot be too strongly insisted upon in 
educating the upper staff of the Forest Service that broad 
principles, which are of universal application, are far move 
essential than local teelmicnlities, whieh an edueated mind 
speedily acquires on the spot. Ib is earnestly to he trusted 
that any scheme of training Forest Officers of the Imperial branch 
in India will never for a moment be entertained. 


T will next consider the course of reverting to the old system 
of Continental training. Ef Coopers Hill is to be abolished 1 
frankly confess (hat, failing any better plan, I should he entirely 
ratixfied Lo revert to the old system. I6 has supplied the Forest 
Service in the past with a body of able men, who have proved them 
selves in every way fitted to carry on the work of large foresta—men 
who ns a body have worked in Syinpathy with the native popula 
tion of the forests, while they haye safeguarded the interests of 
the State,—-and in times of famine have rendered valuable services 
in alleviating the distress of the starving people. Ido not know 
where better all round men can he found than those who now 
administer tho Forest Department in its upper branches, all of 
whom were trained either in Germany or France. Tam well aware 
however that any such plan would he stronely opposed by many 
persons who consider that men who are to hold important positions 
in India or our colonies should be educated at Home, and who 
think, wrongly, in my opinion, that a Continental training may 
deteriorate their character. It would also be opposed hy 
a numeronx and growing clase of people, both in England 
and in Scothhnd, who are really interested in foresiry, and 
who fear that if our Indian Forest pupils are trained “abroad, 
all hope of establishing a Tome Forest School would disnppear, 
and with it the re-afforestution of the waste lands in our own 
Isiands, With this feeling L fully sympathise, bet fam only 
treating here with what I think best for the Indian Forest Serviee. 


Coming then to the other proposals, é.e, of attaching onr 
Forest pupils to one of the Universities for two years, supplemented 
ly one yen’s practical work in the Forests of Germany and France, 
Vive hardly sufficient knowledge myself to say which University 
would be best snited for this purpose, but as it may be assumed 
that lnlf the men who go up to Oxford or Cambridge do so as much 
for athletics as for serious study, my inclination wonld he to 
send them to Edinburgh, where the bulk of the students are 
hard and conscientious workers, and where there is ulrealy a 
cliss fer Forest students, In any case the teaching of forestry 
would have to be carried ont, as aé Cooper's Hill, nnder special 
Professors, who should have disciplinary control over all their 
work, and under whose direction the pupils should attend such 
other lectures in the University as might he deemed advisahle, 
It may be urged as an objection that the time allowed would 
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hardly admit of a degree being obtained at any University, bnt 
this must never be extended at the expense of the Con- 
tinental portion of their work. In any case, either at Oxford, 
Cumbridge, or Edinburgh, the bulk of the pupils would probably he 
unattached, aul this would necessitate careful supervision by 
their own Professors to keep them ap to their work. No dloubs 
some social advantages and prestige are attached to a University 
education, and [de not wish in any way to underrate these, 


On (he whole if Cooper's Hill is abolished, and the Continent= 
al training cannot be reverted to, U think that the Universit 
course, supplemented by at least a year’s practical work in the 
forests of Germany or France will furnish the Indian Tosest 
Service with a body of men worthy to carry on the execllent 
work of those who have gone before them. [ hope. however, that 
Cooper's Hill may still be allowed to continue its useful existence 
and to supply the Indian Worest Service with the high class 
of Uained men thut it has dune in the past. 


Georce F, Pransoy, Colonel. 
Formerly Offy. Inspeetor-General of Forests 
in India and in cherye of pupils at Nancy. 


‘What should the Madras Forests Yield. 


Tw 1882 Sir Dietrich Brandis estimated that the forest revenue 
of the Madras Presidency should amount to Rs.9,00,000, and 
based his proposals for ‘establishment and other expenditure 
on this figure, xo that while the forests yielded no net. revenue, 
neither were they a charge on Government. Within twenty 
years the forest revenue has risen to Rs. 25,00,000 and the 
expenditure to Rs, 17,50,060 ; that is to say that the revenue has 
nearly trebled, while the expenditure has hot quite doubled, ana 
the Government now obtains a net revenue of Rs. 7,40,000 
from a department which was not remunerative twenty years 
ago. 

Will the forest revenue continue to expand in future, if so 
at what rate ; and what should be the eventual annual yield in 
hard cash of the State forests ? 


‘The area of the forests under the direct control of the 
Department, fey reserved forests, reserved lands and topes, 
amovnnted to 10,657 square miles on the 30th June 1902, and as the 
work of selection of areas for reservation is approaching comple 
tion, no great incrense in area is probable, and the ultimate 
forest aren may be put down us 20,000 square miles, 

The unreserved and tnocenpied area exceeds 51,000. square 
miles, hot this ineiades all land not shown as occupied in’ the 
Villuge registers; river beds, tank beds, roads, villuge-sites, Inuds 
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liable to spasmodic cultivation at intervals of n few years, 
swamps, marshes, sand dunes, ete. as well as unreserved “forest 
areas are clubbed together under this one head in the annual 
returns, and it is impossible to say what is the actual aren of 
unreserved forest over which the Department exercises a Himited 
control, and from which it derives revenue 3 equally impossible is 
it to discover how much forest revenue is derived from unreserved 
lands, though it undoubtedly amounts to a large sum in several 
districts in which the produce of fruit trees, the bark of the 
tangedu (Cassia auriculaée) and other minor products are sold 
aunually by auction, in addition to which permits are issued for 
certuin clarses of trees and the value of all trees on lands taken 
up for cultivation helps to swell the miscellaneons forest revenue 
not derived from the areas under the specinl’ charge of the 
Department No caleulstions based on the gross forest revenue 
could be applied to the actual reserved aren, and a statement 
that the yield of the State forests Rs, 125 per square mile 
would be far from correct. We must therefore turn to the forests 
themselves and endeavour to show what would he the value of 
their yield if they were properly protected and markets could he 
found for their annual yield, ‘To arrive at anything like a correct 
figure, the forests would have to he divided into classes, the 
annual yield in material of each class being trented separately. 
‘The bare and barnt hills of parts of Cuddapah and Kurnool, the 
sal forests of Ganjam, the casnarina plantations of the Kast Const, 
the sandal wood areas of Coimbatore and the dense forests of the 
heavily watered Western Ghats present such absolutely different 
types that any attempt to geuernlise must give incorrect results. 
Sir Dietrich Brandis, alter inspecting many of the forests of the 
Presidency, estimated the growth in the poorest of the poor forests 
of Cuddapah at one-fifth ton per acre per annum; the Nellore 
ensuarina plantations yield from 40 to 40 Lone at ten years of age, 
or, say, four tons per acre per annum ; the luxuriant growth of the 
Western Ghats must average quite one ton, and the great value of 
sandal wood places it in a class by itself, while bamboos with their 
rapid reproduction raise the average yield of many otherwive poor 
forests ; but. on the other hand, petty thefts, organised thefts and 
fires sadly ciminish the annual growth which Government can 
hope to sell or to store up for the improvement, of its forest 
estate, This is concerned with the question of better protection, 
which will be dealt with later. 


A very rough division of the State forests gives one-third 
unproductive, one-third productive and one-third remunerative 5 
the actual unproductive area is probably less than one-third, but 
in generalising it is safer to under- than to over-estimate the 
sources of income, ‘The productive area ig principally deciduous 
forest yielding fucl and small timber, and the remunerutive area 
includes casuarina plantations, sandal wood areas and high 
timber forests, 
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Under unproductive forests are included all Lhe poorest forests, 
in which the annual growth is estimated at less than one-fourth 
ton per acre per annum such avens me mostly very badly stocked 
id are burnt over annually ; to improve them and convert them 
into productive forests would necessitate a long period of rigorons 
closure and fire-protection, aided in many. instances by artificial 
reproduction. But absolute closure is impossible on account of 
the demand for pasturage for the cattle of neighbouring villages 3 
this with the sale of thatching ganas and possibly a small income 
from the sale of fuel is the only revenue which can be expected 
until these areas are re-afforested, and the average annnal 
revenue may be put down at six pies per acre or Rs, 1,33,000 
altogether. : 

Tn the productive forests the annual growth js not less than 
6ne-fourth ton per acre per amium, and taking this minimum 
as an average in order toerr on the safe side, and further assuming 
that the gross value of the wood dovs not exceed Ks. 2 per ton 
(a yery moderate estimate), the annnal yield wonld amount to 
eight annas per acre or Rs, 21,338,000, to which must be added 
grazing at 6 pies per acre or Rs. 1,84,0UC, and minor produce at, 
suy, 1 pie per acre or Rs, 22,000 ; in nll Its. 29,88,000, 


In the remunerative forests the produce varies considerably ; 
teak ani rosewood are worth up to Rs. 160 per ton (gioss), sandal 
wood realises as much as Rs. 450 to Rs, 500 per ton; the value 
of casuarina is much lower, but the yield per acre is considerable, 
and in none of the forests of this class would the gross annual 
yield be less than Rs. 4 per acre if all the timber could be brought 
to market; at present this is impossible owing to want of ronda, 
timber slides, tramways, ete, but as this estimate is based on the 
assumption that in due course all h necessaries will exist, 
Re, 5 por acre is taken as the average yield ; this gives the rather 
astonishing figure of Rs. 2,13,33.000. This large figure only 
means after all that ina fully stocked timber forest, worked on a 
revolution of 120 years, ench acre should, on attaining maturity, 
contain timber worth (gross) Re. 600; a Iow estimate of the crop 
on such an area would he 30 trees of 2 feet. diameter and 40 feet 
bole, which would yield over 8.000 feet of timber; the ahove 
estimate therefore works out to Ks. 0-3-2 per cubie feet, which it 
must be admitted is very low, especially ns it represents the gross 
value of the wood at the nearest market. 

Add now Ry, 1,332,000 for grazing, for although these forests 
are vicher than the preceding classes they are not more suitable 
for grazing, and Rs. 1,883,000 for minor produce, na it is ip these 
forests that the more valuable minor products are found, and 
the total gross revenne for the remunerative forests umounis to 
Rx, 2,16,60,000. 

The total forest revenue for the Presidency from State forests 
only would then amount to two haudred and jorty lakhs in round 
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figures, or almost ten times the present revenue, and if the 
existing ratio between revenie and expenditare were mamtained, 
the net ravenue would amount to no less than eighty lakhs, 


Although the revenue producing power of forests is the 
lowest imaginable point of view from which a Forest Offecr should 
regard them, it is permissible to descend to this level on behalf 
of the forests themselves, and as they can only be made to 
yield their full revenue if efficiently protected, it may be well 
to show what, under such cirenmstances, might be expected from 
them, 


Tn a subsequent article the question of the establishment 
necessary for the e nt protection, management and regenera- 
tion of the State forests will be dealt with, 


TsER OFS, 


Forestry in America. 
By i. J. : 
(Continued from page 401.) : 
Cuarret VIE, 


‘Vie whole forestry business tarns upon aylvieutture, and. the chief 
obligation of the Tarester is to replace the erap he ling hurvested 
hy ns good, if not a better, erop of timber than he found, 


VEVICUL TEE, 


Generally restricted to the poorer soils and conditions, he is 
forced to the most conservative management of the natural 
resonrees, hecause so long-matnring a erop eannot repay nucle 
expenditure, 


‘The sitaplest method of harvesting a crap is to clear the 
ground hy a clean felling, and then to plant or sow the new crop. 
in some enses the regeneration may he effected naturally by seeds 
falling from the trees of the old crop, and the forester then 
merely direct operations so us to favonr the reproduction of, 
the more desired kinds, When left. to nature, the exposure 
of the soil, the danger of fires, and the probability that the least 
desirable species will predominate in the new crop are serious 
drawhncks, 


‘This method is best snited to pure crops of light-demanding 
species, The working is concentrated on a sinall area, and the 
transport of timber and produce is cheap. It ix of course not 
suited t6 foresta of protection or of ornament, 


Next comes the selection method, the crudest and least 
intensive method, in which all ages und sizes are mixed together 
over the whole area, ‘coming nearest to the conditions of nature, 
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~ In Germany the thirinings yield 25 per cent. or more of the 
final total yield. 


The preservation of the soil moisture, and the soil cover free 
of weeds and grass, ig always an important consideration in these 
operations, 

‘The entire sylvicultural requirements of the erop resolve 
themselves thus into one, namely, the proper manugement of 
light conditions, secured by the judicious use of the axe, 


The forester has discovered that mixed crops, ajthongh 
requiring more skill in their management, and including species 
of inferior utility, give not only better results in quality and 
quantity, hut also give better protection of soil conditions, and 
especially safety against many dangers, such as insects, frosts, 
storma, ete, 

A dense erop of mised species in vigorous development, 
with no dead or dying trees, or débris lying about, is very safe 
asa rule from insect attacks. Protection from wind is best. 
seeured by keeping the crop well thinned, and in locating the 
coupes s0 that they proceed in the direction opposite to that of 
the prevailing winds, 


‘The greatest danger to forest properties however is fire. Jn 
most cases it is confined to the forcst floor, merely scorching 
the older trees; yet sometimes the fire may run np the trees 
and propagate itself from top to top, often for long distances. 


Young crops are readily killed, especially in coniferous 
forests, with their dry resinous foliage and wood, and dry soil. 
Up till the pole stage, the damage nsually consists in the total 
Joss of the crop, and what is even more important, the loss of the 
soil cover and hitter, the forest’s manure. 


In parts of the forest which have been heavily worked, and 
where the amount of debris, branches, and other waste is great, the 
fire risk is very serious, and continues for many years, especially 
in coniferous woods, 

Forestry is in fact throughout tha United States only 
possible in places where the whole yield, including the infarice 
material and fuel, are utilizable : otherwise the risk fron fire 
are too grent, or else the cost of cleaving the ground for the yong 
crop will be ton large, 


That the fire danger may hy proper mensnres be effectively 
redneed to a minimum, is shown by the statistics of German 
forest administration. In Prussia and Bavaria, the average area 
burnt within the last, 25 years rarely exceeded -005 per cent. atid 
in India, under much more difficult circumstances, not more than 
about 8 per cent, of the protected areas has experienced damage, 
Some simple preventive measures, apart from police regulations, 
may be mentioned here. 
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Woods of deciduous species, heirg less liahle to danger, 
indieate the advisability of the maintenance of mixed erops: the 
fact that old timber is safer than young, and that, on large wind- 
swept areas the heat and rapidity of the fire is increased, leads to 
distributing the coupes and keeping thereby the younger parts 
of the crop in smail areas surrounded by older timber. ‘The 
removal of the dead and dying trees in thinnings, and the 
Uispusal of the refuse of slabs, tops, branches, and’ chips from 
conversions in the forest are obvious means of reducing the 
danger. 


Coarren VIIT.—Forest Economy. * 
In forestry, as in other technical industries, the technical 
art, thatis, sylviculture, is distinct from the business conduct, 
that is, forest’ economy. ’ 
» Beside the technical eare in managing the productive forces 
of nature to secure the highest gross yield, there must also be 
exercised a business management to secure the most favourable 
relations of income and expenditure, that is, the highest net 
yield; and lastly a systematic order in working to produce this 
revenue ig necessary. x 


In some Government forests, tho money profits may be of 
comparatively little or no importance, compared with other 
benefits derived from the forests, but even in stich cases it is still 
desitable to organize the working systematically soas to bring 
into relation results and efforts, that is, to count the cost. 


The time element is the one peculiarity which distinguishes 
forestry from every ather business. ‘The forester cannot, like 
the agricullurist, harvest annually the current increment, and 
the forest crop is only mature and useful when the accretion. of 
many years (from 20 to 200) have been accumulated. ‘Therefore, 
in forestry, when practised ag an independent industry, as in any 
large business establishment, itis desirable to organize and manage 
the business so as to secre continuously and systematically a 
regular annual income nearly equal or increasing your hy year. 


The foresters business is thus based upon the conception of 
the “ sustained yield”, and it is by means of forest regulation, or 
working-plans, that the realization for ever of an equal annual 
revenue derived from the annual produetion of wood crops in the 
most profitable form is secured. 


The standard of conduct and condition which the forester 
aims at attaining—tries at any rate to approach, so far as is 
procticable—is the normal forest, whieh is an ideal forest in such 
condition that itis possible to harvest annually for ever the bast 
attainable product, or to seeme continuously the largest possille 
revelue. = . 
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. Inthis normal forest, there must he as miny equal eropis? 
varsing in age by yenrs, as there, are years in the exploitable: 
age; that is, normal age-classes must be present, so that an 
annually equal normal yield may be harvested, while the, 
reproduction is lonked after and the best possible produstion, the, 
normal annual increment, is secured by sylviculture, 


Under these conditions, the normal stock would be present, 
permitting the desired annnal sustained yield management, 

We have seen that this normal stock, varying of conrse in 
amount according to species, site, sylvicultural “system, and eape~ 
cially Jength of revolution, is found by summing the ari: hmotical 
progression represented by the accumutated inerements of the age- 
Classes, and is equal to half the nccretion taking place throughont 
the revolution over the whole area, the other half furnishing 
the yield during this same lapse of years. 

It is not necessary of course that the nge-classes, the 
crops of different ages, shonld oeeupy so many separate arens 5 
they may be all mixed up as in the selection-worked forest ; in 
such a ‘case, the normal condition is attained when there are 
enongh trees in gradation from the older to the younger, allowing 
for losses for tie younger age-class, to replace in arnount the 
older as it is removed or grows out of its class, 


In real life the actual forest; will always for one reason or 
Another he abnormal. 


The normal increment may he deficient, beeanse the area is 
not fully stocked, or the timber is past its prime; the aze-classes 
too are never presené in exactly the proper gradstion aud 
amount ; some will be probably entirely absent, and others may 
be in excess, xo that even if the normal stock of wood he on hand 
in amount, it may be abnormal in distribution. 


The normal increment or annnal production can only be 
established by sylvicultural methods, and the other two conditions 
(amount and distribntion of the age-classes) are. obtrined by 
regulating the yield in area and amount, so that gradually the 
age-classes and the normal stock are estahlished. Various methods 
are employed to determine the actnal yield, which will gradually 
lead to Lhe ullimate normal possibility, 

The simplest way would be to divide the forest into as. many 
equal aveas ax there are years in the revolution, and to cut ane 
each year. But this burdens the present generation with the 
entire cost of seenring the normal state, anid probably entails a 
very luctuating vicld, together with a financinl loss, resulting 
from th fact that over-mature and immature crops will be 
felled, 

To obviate these disadvantages, the “allotment method” was 
invented, in which the yield is only fixed for a short rotation 
of ten years, und both the areas and the volumes of the present 


448 FOUESTRY IN AMEKICA, 


fellings are modified aceording to the existing state of the crops 
in different parts of the forest, 


The most logieal, though often not the most practieable, way 
of fixing the yield is by adding or deducting from the normal 
annual increment the difference between the norinal stock and the 
actual stock, divided by the number of years in a conveniently 
chosen period of equalization. 

In every case, the owner's interest must be the guiding 
principle in’ the management of any property, and it must he 
Temembered that financially forestry means the foregoing of 
present revenue, or the incurring of present expenditure, for tha 
sake of future revenue ; it involves ganging present and falare 
advantages, and the time element is the prominent feature of its 
finance calculations. 


Tn making a working-plan, the first thing required is a 
topographical forest survey, followed by a quantitative survey, 
by which, in addition to a stock-taking, the local rates of growth 
and the average age of matnrity will he ascertained. If normal 
yield tables exist, the annual yield can be at once determined 
hy comparing the actual local conditions of growth, and the slate 
of the crops, as described at length in the valuation survey, with 
these tables, which are the result of measurements of the most 
perfect normally stocked crops of various species, and give the 
average contents of such crops in tenzyear periods under normal 
conditions per unit of area. 


The next most important question to be solved is the nge, 
or sizes, to which it is desirable to let the trees grow belore 
felling them, 


There is no natural maturity of a forest crop as we know i in 
agricultural crops ; wood does not ripen naturally, nor do trees 
even die at a given period, bné gradually decay. ‘The proper 
felling age wut therefore be generally determined by economic 
considerations. 


Although the forester bases his calculations partly at least 
on the size of his crop, a simple girth or diameter limit, below 
which every tree is to be considered immatare, would be unsound, 
beeanse, wilhout attention to systematic reproduction and cultural 
operations to favour the more Valuable species, and to keep under 
the least desired kinds, the diameter restriction is of little 
value, 

The determination of the exploitable size or age is lurgely 
a matter of financial ealeulution, influenced by’ sylyjeuleural 
and technical considerations. 

For instance, the age np to which trees coppice or the 
periodicity of seed-years inay have to betuken into account, as well 
as the technical value of the product and the market requirements 
fur epecial materials, such as railway sleepers, ete, 
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From’ the ‘standpoint of politieal economy, it was first 
supposed that the largest volume of produce per acre per_annum 
(“ubsolute exploitability") shonld be the aim of forest: manage- 
tment; hnt it can he shown that this age ocenrs quite carly in the 
life of the tree before it has attained a useful size. 

Since the current increment of a crop gradually increases in 
rate from its early stages up to a given age and then again sinks, 
there must bea time when the average accretion, the mean annual 
increment, attains its maximum. If, for instance, a fully-stocked 
acre of spruce contains at 120 years 10,200 enbic feet of wood, its 


average annual production is 42% =83 cubic feet, and if a crop 


1 
aged 80 years contained 6,880 cubic feet, its average aminal produc 
tion was "2 ==86 cubic feet; hence from the standpoint of volume 
production a rotation of 80 years would be preferable. : 

It is, however, evident that value production is generally 
more important than volume production, so that if in the above 
instance the price averaged for 80-year old wood of all sizes was 
3 cents per cubic foot, and 4 cents for the 120-year old wood, then 
the average valne increment would be in the first ease 82°58, and 
in the latter 83-40 per annum, ao the longer rotation would be the 
more favourable. ; 

But even the exploitability of the maximum value production 
will not satisfy any private investor, since it leaves out of 
consideration the expenditure necessary to secure this result, 

The annual expenses ‘should at lenst be deducted, and as 
these vary with the length of the rotation, that age should be 
found at which the surplus of the annaat revente over the 
annual expenditure is greatest, the rotation of the highest forest 
income, Finally, even this last age of exploitability will not be 
financially sound, since it takes ne account of the capital 
invested, nor of the interest accumulating with the time. 

The true financial exploitability corresponds, therefore, to 
the rotation which brings in the highest rate of interest on all 
the capital invested in soil and stock of wood, —that is, the rotation 
of the highest soil veut. 

We have thus to calculate whether the saving made by 
lengthening a rotation will be profitable or not, and here we huve 
to do with forest finance, a branch of forest economy which 
concerns itself not only with finding the present value of ‘a single 
crop, and with the future value to which it is growing, but also 
with its value as a part of a regalated forest management, in 
which it is for all time to come an inherent necessary member as 
a producer of values, 

‘TRe time element, the foremost peculiarity of forest economy, 
here comes most prominently to expressian, 

‘The inability of withdrawing annually the interest on the 
invested capital makes compound interest calculations necessary, 
and as this compounding has to go on for a long number of years, 
and the investincut is—perhaps with the exception of the danger 
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from fire,—safe, easily managed, and requiring little Iabotr, the 
rate of interest at which the compounding is to be calculated ix 
necessarily low, and should not exceed 3 or at most 3} per cent. 

The ‘soil expectancy value is calenlated from: the present 
capital value of the intermittent revennes yielded hy the final 
felling, and the intermediary fellings or thinnings, minus any 
original outlay for planting, ete., also calculated up to the ead of 
the rotation; and from this present capital value so calculated, 
the capital required to furnish yearly for ever the annual charges 
for administration is dedueted, 

‘This enlculation is, however, often difficult to make practi- 
cally, owing to the uncertainty of the values to he given to the 
various items and of the fature rate of interest, so that in practice 
the simpler forest rent calculation is often more satisfactory. 

In selection-worked forests, instead of calenlating the yield 
for the whole revolniion, it is snflicient to base the ealeulition 
only on the existing number of mature trees, and the time required 
for the present stock of second class trees to grow np to the 
exploitable size, This methad is not used by the American 
Burean of Forestry, which, instead, ascertains and compares merely 
volume produetion by constracting a yield table. ‘This methoil 
is, however, used by the Indian Forest Department. as paving 
the way for better methods, buat caution is necessary in its 
application, as it is hased upon the assumption, probably not often 
correct, that reproduction will take place, and that the younger 
age-classes exist in sufficient amonnt to take the place of the older. 


A closer approach to true financial caleulation could be mada 
hy basing the exploitable size on the highest net value per unit 
of volume in connection with the time it takes to replace it, 
It is evident that the value of the unit volume increases with the 
size of the log, yet ina decreasing ratio, so that if the time 
required to produce the enbie foot is pub in. relation, the most 
protitable exploitable size can be found. 

Afuarther improvement, securing a more sustained yield, 
requires that the number of dominant trees of the different size 
classes be ascertained, and compared with the number which 
should exist in the normal fully-stocked forest, and then the 
required number left of each class, or the excess removed, to bi ing 
the number to the standard, 

‘The approuch to the normal condition ean, in any case, only 
be gradual, and may be secured in a longer or shorter time, 
depending on the owner's interest ; in other words, the regulation 
of the working, primarily based on mathematical measurements of 
increment, yiell, and Values of produce, must in practice be 
modified by judgment, to allow for changing conditions. 

Sylviculture, the replacement of the crop, is always the 
tore important obligation, assuring continuity of yieid, whieh 
can often be practised’ without avy eluborale organization of the 
ideal business conduct, 
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Fungus Destructive to Doodar. 
Ry B, 0. Coventry, F.C.IL 


On Ist May 1903 at Konain, Jaunsar, U. P., I found a 
deodar tree blown down by the wind whose roots were absolutely 
rotten, with the exception of one gide root which still appeared 
sonnd. The crown was still green and fresh, so the tree had 
only quite recently heen blown down, and appeared perfectly 
healthy, being well developed and with a vigorous leading shoot. 
‘The tree measured 554 feet in length and 24 feet in girth; 
it was on the edge of a group of poles and had ample light. 
The roots were absolutely rotten throughout, with the one 
exception, the rotten wood being of a red-brown colour. The 
rottenness did not extend to the wood above ground as far ns 
could be seen, although on one side of the stem underneath the 
bark to a height of six inches above ground the mycelium 
of a fungus was found which had destroyed the cambiam tissues 
at this part, Just below ground underneath the bark the * 
mycelium was thick 
and felt-like; else+ 
where it was gener- 
ally thin, tike paper, 
or ramifying as 
threads under the 
bark, while myce+ 
liam was also pre- 
sent between the 
different layers of 
bark. In <ome parts 
the mycelium was of 
a purplish colaur. A 
fair amount of resin 
had exuded from the 
stem where the eam- 
bium had been des= 
troyed, but was only 
visible on removing 
the bark, There 
were no visible 
signs above ground 
2 of anything wrong 
¥1e. L—Sporophores of a fungus on deodar:q, Wark With the tree, and 
4 removed showing the white mycelium; had the tree nob 


© B, Bark partially scraped off showing ; 
‘- White mycelium under burk flakes; © Deen blown overs 
Kporephore — Wolied line reprosenta @Posing the rotten 
1 ground surface), roots, ny damage 


: ; would have been 
suspected, and yet if the tree had not been blown down it 
could” not have lived more than one or two years longer ab 
most, ‘The tree had been growing in contact with an old. 
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deodar stump .of considerable age, which was rotten below 
ground, and it appeared as if the fangns had extended from 
this old stump to the living tree, I could not detect any signs 
of x sporophure, hut thought that perhaps the thick fell-like 
portion of mycelium might be the early stages of one. Not 
far from this’ spot, ahont twenty yards off, thera was a group 
of about six deodar poles deat, three of which were standing ; 
the others had been cut and remoyed for fuel, only their stumpa 
remaining. ‘The roots of these trees were rotten, I notived 
white hyphal threads, white mycelium in the bark and white 
mycelium underneath bark. One of the trees measured 3ft. Gin, 
in girth. There was no apparent explanation for the death of 
the’ trees unless it could he attributed toa fungus. They had 
plenty of light and the locality was in every way snilable as 
far as could be seen. 

On 17th May at Koti Kanasar another group of four or dive 
dend deodar poles was seen, and at the bases of two of these 
sporoplores were found. The accompanying photographs show 
these sporophores, On the larger tree the sporophore was a thick 
brown inerustation with white hymeneal layer at the base of 
the tree close to the ground. Underneath the bark there is a 
sheet of thin white mycelinm, like tissue-paper, clearly seen in 
Fig.l ata. The girth of this tree was 20 inches. 

~ . as ir} On the | smaller 

Ty gates? tree there was a thick 

tusty brown inerns- 
tation on the main 
root just below 
ground, over part 
of the surface of 
whieh pores (appar 
ently hymeneal iny- 
er) were present, 
Extending above 
ground, the rusty 
brown inerastation 
merged into a num- 
her of small bracket~ 
like structures with 
white under surface 
and a rusty browne 
margin; the -apper 
surface of the smalt 
bracket portgons be. 
ing lighter brown in 
colour apd marked 
with concentriz ring= 


poruphores of a fungus upon deodar. 
showing bracket-like structures above like zones of growth, 


Ground, The roots of both 
these trees were rotten. . et 2 
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Although it is impossible to say “for certain’ whether the 
fungus whose sporophores were found on the dead deodar poles was 
the cause of thoir death, yct from the fact that there appeared 
to he no other apparent cause, and that only shorily before a 
healthy living tree had heen discovered with its routs attacked 
and destroyed by a fungus, there scem to be strong grounds for 
considering that these young poles were killed by the fungus, 
‘The fangs seems to be one which spreads from trea to tree attack= 
ing the roots, as in two cases gronps of dead poles bave heen 
found. As far as the green tree is concerned, there is no doubt 
whatever that the tree was attacked when in ahealthy condition, 
and would undoubtedly very soon have succumbed under the 
attack of the fungus had it not been- blown down. Whether the 
sporophores found on the dead poles belong to the same species 
which attacked the green tree cannot yet be stated. 


1am sending this note in hopes that other Forest Officers in 
deodar tracts will keep a look-out and see if they ean throw 
further light on the subject. Specimens are being sent to Dr. 
Ratler, Cryptogamist Botanist to the Government of India, and it 
is to be hoped that he will be able to give farther information.* 


H 
By Stay W. T. Tatsentox-Dyer, K.C.M.G., FR.S, 


In a sympathetic notice in the Indian Forester of the late 
distinguished Inspector-General of Forests in India, Mr. IL. C. Hill, 
Sir Dietrich Brandis stigmatises as “absurd” ‘the idea which, 
until a short time ago, was enrrent in England, and which 
to this day is held by many English botanists, that a good 
hotanist mist necessarily be a gooil forester.” I quite agree that 
the idea ig absurd, but as [am_ probably better acqnainted with 
the English botanical world than Sir Dietrich Brandis [ doubt 
very much whether the idea was ever current in this country. or 
Tis ied ¥ the moment by many English botanists. For my part 
1 entirely Hissooiate myself from it, as I know many accomplished 
botanists who would probably make very indifferent Forest Otficers. 


iF Botany and the Forest Odicer, 


. Pam more able to agree with Sir Dietrich Brandis when he 
“A forester, more than almost anybody eise, must use 
his eyes and must he able on the spot to’ draw conclusions from 


_* Arepdrt by Dr. Bntler on this anbject will shortly appear in tho 
‘Appendix series of this Magazine.—Ilon, Mp, 


~ 
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what he has observed. Bat the power of observation is hy wo 
means possessed by everyone, A further requisite, in which I 
think Sir Dietrich Brandis also agrees, is sympathy with and 
pleasure in Forest nature for its own sake, It appears to me that 
neither point is kept in view in the preseul mode of recruiting 
the Indian Forest Servic 


Sir Dietrich BranQis Jays great stress on aport, and unless it 
becomes too absorbing'a pursuit it undoubtedly fulfils the condi- 
tions I have stated, ! It would, however, be as undesirable to 
insist that every Forebt Officer shoukl be a sportsman as that he 
should be a botanist, 


But I entevtaiy very strong opinion that a Forest Officer will 
never rise to the highest level of efficiency in his work unless he 
hag scientific grasp! of the principles which underlie it. He 
should be able to identify the trees which compose the forest- 
vegetation under hid charge, and for this purpose he should have 
such an elementary ‘adguaintance with botany as will enable him 
to use intelligently the book which Sir Dietrich Brandis has been 
for several years occupled at Kew in preparing for the purpose, 
He should ‘further hafe some knowledge of the nature and condi= 
tions of vegetable lif€: he should grasp the idea that a tree is a 
living organism whofe growth and development are subject to 
adverse or favonvableleonditions. He should further have some 
idea of the enemiea'al diseases hy which treea are liable to he 
attacked and of how these attacks can be met, All this a man of 
ordinary intelligendd pan acquire if he possesses a real taste for 
nature withont rising! to the Jevel of the professional botanist, 
which it would be abéhrd to demand of him. 


There is the eb fallacy underlying the view that mere 
administrative efficielicy is sufficient for a good Forest Officer as 
in thinking that Mite mechanical drill without resource or 
initiative will makd W’good soldier. . 


As T have felt it! ay duty to urge these views officially I 
should be glad to stat thein more publicly. 


I should like td tifke the opportunity of expressing my regret 
at the untimely del of Mr. HW. C. Hill, the late Inspector 
Goneral, Largely hi the resuit of my personal persnasion he 
accepted a inission $1 
tration in the Strat 
highest value and'w 
policy of that part 0 


Bettlements. His reports were ofthe 
be a permanent basis for the future’ forest. 
‘the Eimpire. “ 


Kew, August 25th, 193. . 


1900 to initiate a scientific forest adminjge———— ~ 
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Shrinkage in Timber during Flotation. 


I 


Win reference to Mr. Tulloch’s note in the Indian Forester for 
Angust regarding the shrinkage in timber during flotation, the 
following explanation, which will appear in the Panjab Annual 
Forest Report for the year 1902-03, will, I trust, make matters clear. 
Theve is an undoubted loss in volume in logs between the 
lannehing point and their receipt in sale depts of about 
16 per cent. How much of this is due to shrinkage of the 
timber and how much to wear and tear in the water it is not at 
present possible to say. Systematic measurements ure now taken 
annually and reliable information should soon be forthcoming. 


The measnrements of logs at the Iaunching points and of the 
same logs when received at the sale depots were continued, and 
there are now five years’ figures to help us in estimating the amount 
of loss incurred by a log in its transit from the forests to the 
sale depéts. These observations have been taken on the Jhelum, 
Ravi, Chenab and Sutlej rivers, and show that a loss of at least 
16 per cent, undoubtedly occurs. The logs, it is to be remembered, 
often take two or three, or sometimes many years to reach the 
depots, during which time they are freqnently stranded and exposed 
to the eun, They have also to pass throngh many rough places, 
and the los is probably as much due to wear and tear in the 
water as it is to actual shrinkage of the timber. Further obser- 
vations are required to set this point at rest, 


A staternent, was made in para 41 of lust year’s report that 
enquiries made in Bashabr tended to show that for every [00 
cubic feet cut in the forest and exported in the log, not more than 
72 cubie feet are received in depots, some 19 per cent. of the loss 
being attributed to shrinkage. Whilst for every 100. cubie feet 
cuf and exported in scantling it is caleulated that 48°5 cubic feet 
reach the sale depots.” 


‘This statement: has attracted considerable attention, and not 
heing as cleaily expressed as it should have been requires father 
explanation. By measurements made during the last five years 
it has been foun‘ that for every 100 enhic feet of log meaaured 
where it has been felled in the forest, 9! cubie feet reach the 
launching point, 9 cubie feet being lost on the way from the 
forest to the yiver. This is chiefly duo to the loss of the bark, 
which g#ts knocked off in transit. Of the 9} cubic feet launched 
in the log, there will be a loss of about 16 per cent. or 14:5 cubic 
feet on account of shrinkage and general wear and tear in the 
wiiter; and 5 of 6 per cent. on acconnt of breakages and thefts 
in transit. Not more therefore than 72 cubic feet in every 100 


| 
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\d 
cubic feet cut in the. forest and brought out in the log reach the 
sule depots. 


For every rob feet of timber eut and sawn up not more 
than 62 cubic feet’ of scantlings will be obtained, i ¢, there is a 
loss in conversion of 48 per cent. Of these 52 cubic feet 5 per 
cent, may be lost in transit, so that not more than 49 cubic feet of 
scantling out of every 100 cubic feat ent in the round can he 
expected to reach the sale depots. 


No deduction fa inade for shrinkage in the case of senntlings 
which do not contain sapwood, as is the ease with logs. ‘These are, 
inoreover, usually edt slightly larger than the standard sizes to 
allow for shriknghy wear and tear, and the loss on this account 
is included in the ]dbs by conversion, 


F. Branon Bryant, 
Conservator of Forests, Punjab. 


IL. 


Ix the Augnst number of the Forester there is a letter from 
Mr. J.C. Talloch, 6h this subject, in which he quotes figures 
with reference to thé Bashahr Division. ‘The loss of 19 per cent. 
in the volume of hi fogs, which is termed shrinkage in the 
Punjab Cirele Repdrt for 1901-02, includes all breakage and 
general wear andt#ar belween the time the logs are launched 
and the time they jare received in the sale depét. But Mr. 
‘Tnlloch is not quite Fight in assuming that during this time the 
timber lies in thd Water. ‘The average time occupied by a log 
in transit on the Site} River may he safely taken to he not less 
than one year, and) for most of this period the log is either 
stranded on rocks {n the upper part of the river or in the 
chkandas in (he platns section, or is lying in one or other of the 
transit depots. In fll these cases the timber ix seasoning, and 
surely this means blirinkage. 1 am not prepared to uphold. this 
term as the best ltHat could be selected to include all the forms 
of loss to which the'fimher is subject; but I think there ean be 


no question that muh of the total loss is due to true shrinkage 
in contents, 


‘The figures P| Hi ed show a total loss of 98 per cent. between 
the forest and depft measurements of the logs; 9 per cent. 
between the forest hind the launching point and the 19 per 
cent, under discustion. The 9 per cent. is due to the gemoval 
of bark and genéril damage in the passnge of the logs down 
the slides to the riv@r bank. These enleulations were based on 
the figures for the Inst twenty years, and presuppose the 
opening and closing transit balances in the river to be iden- 
tical. ‘To generalizd’ in this manner is, perhaps, of less value 


i 
than to 
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e.the figures for logs carefully measured before 


launching a veemensured in the sale depot alter identification 
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486 logs dar 
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ks, Figures oblained in this way, in the ease of 
ing 1902, show a total decrease of volume in transit 
tent, 


5 percent, of loss in the case of seantlings was 


and the contents of the resulting seantlings received 
pot. Loss of scantlings in transit to this. extent is 
le even in the worst of rivers, and for power to 
to inatchwood the upper part of the Sutlej is hard 
the figures Mr. Tulloch gives to illustrate’ the Joss 
in Jaunsar, he does not state how he treats broken 
balances known to be in transit at the commence- 
eof the 18-year period he refers to—points which 
rable importance, In Bushalr on the Sutlej the 
eleven years ending 1902-03 are as follows :— 


et th to show the loss between the forest measure- 


No. ©. fe 
i] 274415 905,891 
whole... ve DSHS 720452, 
fragments 29,744 43,402 | 
on 80-603 11,864 31,163 | 


seantlings were Inunched in the year immediately 
2-93, and so the transit balance at the commence- 
riod is assumed to be wil, The fignres show that 
int is taken at one half of a whole xcantling, the loss 
in wumber and 12-2 per cent. in contents, ‘The 
year 1902-03 with known transit balances are 23 
amber and 10-2 per cent. ia contents. 


G.S. Hart, 
Deputy Conservator of Forests, 
Bashahe Division. 


} FE FROM THE MYODWIN ‘TEAK PLANTATIONS. 
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from the Myodwin Teak Plantations. 


I am sending! yon a photograph of a view taken in the 1868 
teak plantations of Myodwin, Tharrawaddy Division, and also one 
of some rains which are, I believe, the remnants of the bungalow 
occupied by Forest Officers and Sir Dietrich Brandis in fhe early 
seventies. 


T have alwys understood that Myodwin was at that time the 
headquarters of the Forest Department in Burma, but 20 years 
ago L could onlf find n few houseposts left, Myolwin is vow a 


_| | | _ 
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bme seven miles from the raflway and fairly aceessi- 
Hold days [ understand it took about three weeks to 
gifrom Rangoon by cart. z 


terest many besides myself if Sir Dietrich would, 
journal, give a short description of the Myodwin of 
his day, and 4plain why this apparently inaccessible jungle village 
was selected Agia site for a headquarters station, This lias always 
puzzled us, |Myodwin may he translated the “city well” or the 
“well of th tly,” but there are no remnants of any “city ” to be 
found now, 


To my tifid there is something very pathetic ahont there two 
views, On tijq one hand, the ruins of a home which once echoed 
to the gay ladgbter of many of onr predecessors, some of whom 
are gone and fptpotten ; on the other hand, those grand young tenk 
trees in all tht vigour of their youth putting forth an annually 
increasing wealth of foliage and asking only to be let alone to fultil 
the destiny farfiwhich they were brought into existence by the 
former inhabitfints of that honse in the corner of which but the 
ruins vow remulin, 
It, 8. 
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The Assam 


' | 
Wottp you lf 


meaning of the | 


T believe certain! pificers of this rank in thé Central Provine 


cé 


TH RIFLES IN ‘TME INDIAN FORESTS. 


‘inal on the Powers of Forest Officers to 
Compound Offences. 


ly oblige me with an opinion ax to the 
(olinse in the paragraph quoted below. 


Tt seems tofilé that officers drawing Rs. 100 or more are 
empowered une 


do compound, 


I 
[contend tht the clause has,been so worded for the pnrpose 
of permitting sul if 


Regulation. 


There is ho 
fan interpreta 


clanse (1 


Page 42, 
nll Deputy ee 
Congervators and 
Divisions or Fo 
Subdivisional Of 
43, 44, 45, 47, 
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that in the Central [Provinces certain Officers not in charge 
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Mavina during 
duties conxiderubile opportunities for «hime, L should deem it 
a favour if Fores| 
inedium of the 


based on actual jf} 


1 
: , provided their monthly salary is Rs. 100 or more. It 


fk section 62 of the Regulation to compound. 
3 


‘ofticers to do so, Vide section 62 (4) of the 


me difference of opinion on this point, and 


t cuthedra is solicited. 


[tue Assam Fonest ManvaL. 

ell. ‘The Chief Forest Officer of the Province, 

fern Assistant. Conservators, Extra Deputy 
fttra-Assistant Conservators when in charge of 

If Districts, and all Deputy Commissioners and 

ars shail exercise powers under sections 34, 36, 

and 76 and alo the powers referred to in 


ly salary of Rs. 100 or more, he shall also 

jer section 62 of the Regulation. RO. 

He! ipeetions nthe Assay Forest Mnnnal referred to and 
iI 


a estion to several experts in the matter, The con 
oe the wording of the etause in quostion could with 


J of ee 11 68 of the Assim Forest Regulation. If the 


Ml. ‘There can he Hittle. doubt that the intention and 
wer 


at all (i 


isions shall have the 


Charge of Di 


n short-hended 
result that a Forest Ranger has held ¢harge of a 
necessity for the rile. Ro O's contention that all 
i 100 and alove ean compound offences cannot hold 


iM at times that the Province haa } 


0 every newly joined Assistant Conservator would have 
2 other words he would be empowered hy Government to 
lit would be out of his power to do justly, since until he 
Age be would Tw totally in the hands of subordin tes, who 

Hise this power to their own ends, We understand 
divisions but 
1 notification 
#ranted power lo compound, subject to the confirmation 
visional Officer.Ho. Kp. 


He 
ths Rifles in the Indian Forests. « 


he course of carrying out my professional 


flicers would obligingly give me, through the 
aye es of the Jadiun Forester, their opinions, 
Helical experience, of cordite riffes for hewwy 
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t Ian +450 cordite rifle heavy enongh to stop a charging 
Shooting on foot in thiek bamboo jungle one often has 
Title labpartunity of choosing vital spots tonim at. Tt is usually 

hot. As this snapshot may only ‘be obtained at the 
a long tiring day's tracking, one naturally wishes to be 
with a weapon which will “stop” the animal if hit, whilst 
‘same time, as the rifle has to he carried by oneself for 
thiles, its weight becomes a question of maximnm importance, 
ild be glad of advice from sporting Forest tticers on this 


k | oh Bie Game. 
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The Government of India on the Madras"Forest Adminis. 
tration Report of 1901-02. 


In their review of the previous year’s report, the Government 
of India had occasion to remark’ on the large number of forest 
offences that had been reported and on their coptinuons 
increase during recent years, ‘There has been a farther increase 
in the past year, and the administration of the penal provisions 
of the Forest Jaw calls for serious consideration. It is possible 
that were grenter attention given to the recruitment of the 
protective stafl, which is described as being inferior hoth in 
number and clnracter, fewer opportunities would be afforded for 
the commission of offences. 


It is noted with satisfaction that while 232 square miles 
were udded to the aren under special protection from fire, 
the area burnt was only 65 square miles in excess of that of last 
year; and there is no reason why a still greater mensnre of 
success should not be attained in future. In the Central Circle, 
for instance, in no less than 26 cases did fires cross the exterior 
traces, with the result that an area of 34,600 acres of valuable 
forest was burnt; while in the Madura Division of the Southern 
Circle the large number of 21 fires occurred throngh accident 
or carelessuess during the burning of fire-lines. These results 
indicate both insufficient protective measures and a want of 
supervision on the part of the Forest staff, and the Government 
of India trast that orders will be issued to prevent similar 
failure in future in the protective system. 


The net jlrofits of the working of the year are the largest 
on record, and: the Madras Government are to be congratulated 
on these excellbut results, for which, however, the Northern and 
Central Cireles'alone appear to have been responsible. It is to 
be regretted that the financial position of the Southern Circle is 
even worse than it was in 1900-01, a surplus of Rs. 53,000 having 
given place to a deficit of Re. 37,000, while the number of 
Divisions in which the charges have exceeded the receipts has 
risen from 4 t6 5, out of a total of 8, In the review of last year's 
report it was pointed out that the Forest Administration was here 
not entirely satisiactory, and the suggestion there made as to 
the possibility of developing more profitable markets for forest 
produce in this Circte will no doubt receive attention. | 


The length of the report has heen much curtailed without 
any diminution of its value as a record of the year’s work —an im- 
provement whieh the Government of India cordially fecognize. 
‘They would be glad if in future it were found possible to mrange 
for the more punctual despatch of the report. 


i 
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Progress Report of the Forest Administration in Coorg, 
1901-02. : 
‘Ye changes which have taken place during the year in the area 


of the reserved and protected forests are shown in (he following 
statement :— 


Aron on tst| , Atvled | Rxetued 
cans of Poros, SUG Tarn te | tac the Riaanka, 
Acres, | Avron, | Acres | Acres 
served Forests ve | BSR 0% ie : asa.tot | (0) Consists ot 
Reserved paae ics) a acres: 
of hats “0 
Reserved Lawlsonvder | ow TASTY) ae ayniast | eet, 
ay" erutected i 
Forests 
hat Forests a w | aaysie] asus | 62,418 
Faisnris wef 378188] oe wiams]| 
Urudyes aier | a “ 30 
Devarakalus .. we] 18808] a s 15,508 
vial | Byaenes | FAST | A\ao2 | 4,040 


a i! 


There was no extension of reserved forests during the year, 
put an area of 171,157, acres was notified under section 4 of the 
‘Act for reservation, Of this quantity 168,636 acres was formerly 
protected ghat forests; the nrea now standing under the Javier 
head in the above table has consequently been reduced by that 
figure, 


A Forest Settlement OMicer has been at work since the 
beginning of July 1901. Inail seven blocks of 2,521 acres on the 
plateau and three blocks of 168,636 acres of ghat forest. were 
notified for reservation under section 4 during the year, In respect 
of the former, the whole settlement enquiry was completed and 
final orders were issned before the 8uth June 1902, Ju respect of 
the latter three blocks the final draft notifications under section 
19 were submitted to the Chief Commissioner by that date. 


The reservation of the ght forests and of the more valuable 
peisaria will, it is believed, be completed at an early date, ‘The 
record of enquiry into Deverakadus and Ururdves bas been completed 
in two taluks and has made considerable progress in the remaining 
three taluks. The demarcation of jama cardamom aalles and 
the question of allowing ryots in certain specified localities to 
continue the practice of cultivating by the kumrt method are under 
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consideration, a joint report on the subject having been submilted 
to the Deputy Conservator and Forest Settlement Officer. 


Pending final reservation no new lines were cut during the 
year in connection with the new reservations, About 22 miles of 
ghat boundary lines were cut between Coorg and Malabar to a 
width of 25 feet. The total expenditure on demarcation during the 
year was Its. 555, 


The preparation of a working-plan for the Janikal forests 
was commenced during the year. As regards the sandal Plan 
the prevalence and spread of the “spike” disease is so great that 
the whole data bearing on the plan are said to have been 
disorganized and the preparation of the same must be postponed 
pending the result of the remedial measures now being put into 
force. 


On the itnportant question of communications and buildings 
the Deputy Conservator writes that with the exception of the ghit 
forests, still under settlement, the Division is completely provided 
in this respect--a most enviable state of affairs, 


There is a further decrease of 28 in the number of reported 
cases of breaches of the Forest laws during the year, the number 
having thus fallen from 106 in 1899-1900 to 59. The fall is 
attributed to a return of prosperous seasons. 


The Chief Commissioner appears to attach considerable 
inportance to the continuance on a large scale of the work of 
eradicating the lantana weed, 


‘The results of fire vonservancy were extremely satisfactory, 
and the whole eredit for this position of affairs appears to be due 
to the initiation by the Deputy Conservator of a system of 
employing the wholé kurubar population of the forests, incnding 
the foreign settlements on the Mysore border, on a system of 
rewards according to results, ‘There were in ail five fires covering 
170 acres against 12 fires and 1,488 acres last year. This is the 
best senson on record. ‘The cost of fire protection was less by 
Rs,326 than Inst season. 


There is a remarkable decrease in cattle grazing on payment, 
an explanation of which is expected ina report shortly to be 
furnished by the Deputy Conservator.” 


The return to normal seasons and the practical alfsence of 
forest fires has resulted in favonrable growing conditions, and the 
reproduction of teak and particularly of “honné” (Pterocarpus 
maraupium) and “beti” (Dalbergia latifolia) is said to be very 
satisfactory. , 
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‘The same remark camot, however, he applied to the sandal, 
the Deputy Conservator reporting that there has been 0 
diminution in the disastrous ravages of the “spike” disease in 
naturally grown sandal. “As was mentioned last yenr, an attempt 
was made to check the apread of this disease at the Ifarangi river 
hy the extraction of diseased individuals, It seems, however, 
that the disease is capable of infecting trees otherwise than 
through their own species. A total number of 20,600. infected 
trees and phints of all ages was extracted in the tract north of the 
river. The work was systematically taken in hand willagewar by 
parties in the charge of responsible Deputy Rangers and Foresters, 
and from personal and careful inspection of several localities, T 
am satisfied that the work was reliably carried out, but it is 
(disappointing that on. re-inspectiou at a Inter period fresh trees in 
considerable quantities were found to be attacked. The above 
area hns already heen twice gone over, yet the disease is constantly 
reappearing, Vrequent observation has proved that the period 
from. the first appearance to the deuth of a large tree rons from 9 
to 12 months. 


‘This spike disense still appears to be shrouded in mystery, as 
neither Dr. Buller nor Mr. Barber have been as yet able to publish 
reports elueidating the source of the attack. Consequently 
methods of counteracting it have yet to he devised, 


Under the present orders of the Inspector-General of Forests 
an extension of 30 acres per annum of sandal planting was 
commenced during the year, and the existing plantations selected 
for maintenance were carefully weeded, “The total cost of 
sandal cultural operations was Rs. 581, the weeding costing 
Re. 470. 


During the year 200 tons of rough sandal wood were brought 
into the depots, which were dressed into 201 tons of good wood 
end chips, making, with the balance on hamid of these latter from 
last yeur of 108 tons, a total of 309 tons, In addition there 
were also $2 tons of rough wood on hand from last year. OF this 
quantity 204 tons were sold during the year and (3 tons were 
wrilleu off as dryage. The balance in hand at the close of the 
year was thorefore 92 tons of good wood and chips and 32 tons of 
yough wood, ‘The amount realized at the annual auction for 204 
tons put up for sule was Rs, 90,79, viz. an average of Rs. 443 
per ton. This is the highest rate obtained to date. > 


A dotal of 301,096 cubic fect of other timber and poles was 
removed by Government agency and purchasers, whilst 5,320 cubic 
feet were piven iu free grants. In addition 10#,020 cubic feet of 
poles aud [32,070 bamboos and reeds by Government agency and 
purehasers, 


470 FOREST ADMINISTRATION IN CooRG, 1901-02, 


‘The following table compares the results of the year with 
that of the preceding year :-— 


ee eee 
EXPRNDITURE, 
eg la | 
ee a a 
Borost year. Rovenue,| EE | 2 ate 
g 25°) 2, | tol. 
2 $ a ee 
z e | L 
a ae a 
1 2 3 4 6 6 7 
Rs. Re. Re. Ra. Rs. 
1900-01 ++ | Coorg, | 1,493,919 | 28,267 | 43,620 | 71,887 | +72,032 
1901-02 ne ” | 169,556 | 40,329 | 45,118 | 85,417 | 484,109 
if 
Avernga for the | as44s8] hee 76,265 | +58,203 
B years ending H 
1900-01, 


The gross receipts were Rs.24,637 in excess, which is mainly 
due to the increase of Ks.25,700 under sandal wood. The total 
expenditure shows an increase of Rx 12,000 under *A.—Conservancy 
and works,” which is mainly attributable to the cost of the Forest 
Settlement staff, ie, Rs. 11,000. Notwithstanding this latter 
additional expense and the large balance of sold but wnpaid-for 
timber, the net surplus of the forest year was Rs. 84,109, which is 
the highest recorded, 


The report we have reviewed ahove, whilst being short and 
compact, is of exceeding interest, and Mr. McCarthy is to be 
congratulated on his excellent management of so varied and highly 
interesting a division, not the least point of interest in which is the 
fact that it hae produced one of those dificult and apparently 
unsolvable problems in Nature which at times crop up and defy 
the accumulated knowledye of Science to provide a solution or 
remedy. In the words of the Poet— 


O Star-eyed Science! has thon wandered there, 
Lo waft ua home the mesauge of despair ? 


THE WATERFALLS OF THE SOUTHERN SHAN STATES, al 


Tho Fauna of British India 


The Fauna of British Iudia, ineluding Ceylon and Burma. 
Edited by W. T. Blanford, F.R.8. Hymenoptera— 
Vol. TI.—Auts and Cnckoo-Wasps, by Lieutenant. 
Colonel C. T. Bingham. Taylor aud Francis. 


Dr. Blanford, and through him the Government of India, 
aro to be congratulated on the steady issue of the volumes of the 
Faun, lt will be well understood that no exact regularity ean 
he maintained, but the series of volumes already issued, which 
comprise the Mammals, Birds, Reptiles (including anakes), 
and lish amongst the Vertebrates; the Moths, Hymenoptera 
Aculeata (Ants, Bees and Wasps; and a portion of the Rhynchots 
amongst the insects and the Arachnida are an important  contri- 
bution to x knowledge of the fanna of the country, In an age 
when hiology demands philosophical conclusions, these books play 
a prominent part, though they are, as a rule, purely technical. A 
species must he known and recognised before any uccurate obser- 
vation enn he recorded ahout it, and therefore we must cheerfully 
labour as descriptive bodmen before that golden age arrives. when 
the weary describer will be at rest, and remembered only as a 
writer of necessary muniments, 

Colonel Bingham has made the Indian Hymenoptera, and 
more especially the Acuteata, which this second volnine completes, 
a special study, and his book can therefore be received as 
authoritative. That peculiar little group the Cuckoo-Wasps are 
include ant are illustrated by a very handsome plate, the work 
of Horace Knight. 

Tt will doubtless interast Forest Officers to hear that Dr, 
Blinford has now entrusted Colonel Bingham with the volumes 
on the Indian Butterflies, and we feel confident that the work 
contd not be in better hands, and shall look forward with great 
interest. to the results of his labours. Colonel Bingham will be 
glucl to receive at the British Museum (Natural History) collections 
and specimens of all, even the commonest, Indian butterflies, 
only stipuluing that localities where taken, with elevation and if 
possible dates of collection, should be recorded against each 
specimen sent, 


The Waterfalls of the Southern Shan States. 
By W. H. Cranpock. 


Tux Southern Shan States comprise a vast area of country 
which separates Burma proper from Siam and French Indo- 
China. They are made up of a number of States ruled hy 
Chiefs with the advice of British Political Officers. Much has 
heen written ahont the resources, climate and other matters 
relating to these States, aud the Viceregal visit to the Northern 
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Shan States and the visit of the Shan Chiefs to the Delbi 
Darhar has had the effect of bringing Shan affairs of late into 
some prominence. With the railway from ‘Thazi_ on the main 
Burma line to Taungeyi, the capital of the $. Shan States, 
within view of soon being an aceomplished fact, and with the 
extension of the cart-road to the Salween, the opening up of the 
country will procecd with very rapid. strides. ‘The enormous 
energy represented by waterfalls will in the fatare without 
dpnbt form an important factor in bringing this about. ‘The 
following notes on the principal waterfalls night therefore be of 
some interest. I should mention that all these falls are west 
of the Salween in tributaries of that river, with the exception of 
the Langa Rapids, which are in the Sulween itself :— 


1. Studvease Fulison the Nam Vang river, Kenghkam State, 
® few miles south of the town of Kenglikam, The staircase is 
some 1,200 yards long and 300 to 400 yarda wide, with an approsi+ 
mate fall of 140 feet. 


Harty MoRNixd ON THE Landa Raviox, S. Stan Sratis, 


Tunksat Falis.—These falls are situated in the Kenghkam 
State at the junction of the Nam Pang and Salween, and have a 
drop of sone 50 feet, 


8. The Teng Fulle.—In the Kengtawng dependency sof the 
Mongnai State. Uatortunatcly these fails are not easily got at and 
less easily pholographed. My first view of them was. froin a hill 
13 miles away as the crow flies, and even at this distance the boom 

distinetly audible, The Teng river divides into three branches 
and falls over perpendicular clitfs 200 feet and more in height, 


s 
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The ‘clouds of spray are loaded with lime in. solution, which 
is deposited on the folinge several hundred yards around. On 
going close up under the fall between 8 and 9 4. M, one sees the 
yemarkable phenomenon of a complete circular rainbow with a 
diameter of 12 to 15 feet, on the are of which the spectator 
appears to stand. ‘hese and the Staircase Falls (No 1) are, 
consider, the grandest sights in the Southern Shan States, 


4. Tam-vpek Falls —In Usatung State at the junction of 
the Nam Tam-npak and Nam Pawn, A fine fall of about 60 feet, 
hut practically dry from March to May, as the bulk of the water 
in the stream higher up is drained off for irrigation purposes. 


5. The Langa Rapide—These rapids, of which a photograph 
is shown here, are situated in the Salween river, Mong Pan State. 
A good deal hay appeared of Jute in the Bursna papers regarding 
the navigability of the Salweon. ‘These rapids are by far the most 
lifficult (if not insurmountable) obstacle to the navigation of the 
stretch of the Sniween lying in the Southern Shan States. 


Rubbers and Pibres. 


Tun following is the full text of Mr. Cameron's paper on « Rubbers 
and Fibres,” read at the United Planters’ Association Conference 
Bangalore. 

Mr. CrairMan and Gentiemen,—Three years ago I had the 
honour of reading you a paper on industrial exotics. Since that 
time considerable progress has been made in the acclimatisation 
of such plants, and knowing more about them, I make no 
apology for bringing forward the subject again to-day. The 
prevailing prices of coffee and tea are less hopeful than they were 
three years ago, and unless some unexpected renction takes place 
in the supply from other conntries, the outlook, especially in the 
former product, is not cheerful. But fortunately for the Indian 
planter, there ig an increasing demand in the markets of Europe 
and Amevica for other products which he may be able to supply 3 
and it is concerning some of these that I venture, with your 
permission, to say a few words. In officin! correspondence with 
planters I am frequently asked for advice in the selection of 
cultures suitalile to this part of India, ‘This paper may, therefore, 
he of some general service as a précia of my views on the subject. 
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The vegetable products for which there is n growing demand 
are India-rubber, taxtile fibres, tans, lubricating oils and fancy 
wools. There are also numerous other products which it is 
impossible to refer ta in one paper. 


RORRER-YIELDING PLants. 


So pressing is the demand for good rubber at the present 
time that, while experts arc oxploring the world for further 
supplies, the chemists are actully trying to manafactare an 
artificial caoutchoue. If they should succeed in the latter attempt, 
rubber planting would, 1 suppose, become an unprofitable enter- 
prise, But it is unlikely that they will sueceed to copy nature 
exactly. [should bere mention that an artificial product claiming 
to possess all tie best properties of gutta-percha is now manufac- 
tured in Germany, and is used for insulating wires and cables. 
Then let us see, goutlemen, how we stand in regard to a possible 
rabber industry in Southern India. Of several rubber-producing 
plants on trial, the American trees stand out prominently in the 
estimation of the public. These are Hevee braziliensis, 
producing Pata rubber, Custélion elastica, the sonree of Central 
American or Panama rubber, and Manihot Glaziooti, which yields 
Ceara rubber; here entered in the order of merit as regards 
the q and valine of their respective rubbers. But the 
prominence of these trees is due to their extensive use and 
productiveness in America, where they form part of the 
arborescent flora of the country, ang we have still to learn, toa 
large extent, how far they may prove remunerative to the State 
and planter when cultivated ag exotics in {his country. 


This brings me to my own experiences of the three trees, and 
as far as their utility to Mysore is concerned, I am going to 
reverse the order of things by putting Ceara first and Para last. 
Within the past decade the Ceara tree has thriven amazingly, 
and has certainly come to stay in the country. It will flourish 
from the seaside to an elevation of at least 4,600 feet. Matured 
trees shed their seeds so abundantly that thousands of seedlings 
can be picked up wherever a few trees abound. Nor is it an 
unproductive tree. as it has so long heen considered in this 
country. Recent tapping experiments in the Lal Bagh have 
conclusively proved that trees ranging in age from 8 to 14 years 
are highly chargeu with latex, and that the latter flows freely 
when tapped at the eorrect season and in the proper place. 
During the dry season, when the tree is Ieafless, the large root 
limbs shoul4 be tapped; and after the rains the operation should 
be transferred to thr trunk, which yields ity. milk sap freely 
throughont the cold season, ‘These experiments have also proved 
that, as regards the productiveness of Iulex, uv two trees are 
exactly alike. Between the two extremes of a copious discharge 
and hardly any discharge at all, we seem to possess every degree 
of productiveness, ‘This peculiarity does not appear to be due to 
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‘situation, exposure, or even the quality of the soil, in whole, ag 
two trees growing together under the same conditions of soil, etc., 
were found to he wholfy different in the amount of latex they 
contained. It seems tobe rather a constitutional feature that 
some trees contain more laticiferous vessels than others. In 
view to ascertaining what quantity of robber a mature tree will 
yield without being injured, a specimen has heen tapped twice a 
week for the past three months, and the coagulated latex (it is 
not all pure rubber, as I shall explain later) now amounts toa 
trifle over 3lbs. The’ experiment is going on, a3 the tree shows 
no sign of exhaustion, either constitutionally or in the flew of 
Intex. Early dawn is much the best time of the day for tapping, 
and the operation should cease shout 8 4. mM. ‘The quantity 
collected from each of these tappings has varied from half an 
ounce to two and a quarter ounces. 

What we lave to do now is to raise nurseries of seedlings 
from the good trees and try to eliminate the bad ones, Being so 
hardy during long periods of drought, the Ceara tree would adapt 
itself readily to “many of the serab tracts. at elevations ranging 
from 1,000 to 3,000 feet, with an annual rainfall of 25 to 40 
inches, We know, of conrse, that it grows vigorously at higher 
elevations where the rainfall is heavy. But there seema ta be a 
doubt (although nothing is proved) if the outturn of rubber would 
be as plentiful and good under the latter conditions of growth. 
Personally Iam in favour of the maidan as the best location for a 
Ceara rubber industry on an extensive scale. This you will 
naturally think cannot be of much advantage to the planter, who 
is confined to the hills, Bat ina large concern of this kind the 
planter, with Lis matured experience and larger capital, is bound 
to have a share sooner or later, It is vow proved beyond a doubt 
that the Ceara tree is wholly adapted to the climate of Southern 
India, It is alxo being proved that as it approaches maturity 
some varieties of the tree are highly charged with latex, aud [ 
tay here state that the dry climate of the plains is all in favour 
of a pure rubber being easily prepared from the latter. Amerlean 
imports of the rubber into the United Kingdom are valued at a 
somewhat lower rate than similar products of Para and Castilloa. 
But with the improved methods of purifying the actual rubber hy 
the extraction of hurtful ingredients, such as phosphates, resin, 
and albuminous matter, the best tree of the future will be the one 
producing the largest’ quantity of pure rubber or caoutchoue, 
‘The latter is suspended in the latex fluid in the form of minute 
globules, and needs to be separated in much the same way that 
cream? is separated froin mill, An ideal preparation of pure 
rubber would be to drain the latex from tlie tree by means of a 
syphon into a kind of churn where the caoutchoue is separated by 
centrifugal force, It follows from this that any rubber at once 
depreciates in value when it is allowed to coagulate wish all its 
impurities ag it is-taken from the tree, This ball of rubber, for 
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instance, which was taken froma tree afew days ngo, ix full of 
hurtful ingredients rendering the whole mase subject to the growth 
of fungoid’ disease nud patrefaction, results which are greatly 
aggravated in adamp climate, The old American remedy to 
prevent disease was san drying and smoking, But that is only 
partially effective and does not parify the rubber. 


We now come toa brief review of Custillon elastiea, which 
has also attained the reproductive stage in the Lal Bagh, | [In its 
culturable requirements this important tree seems to he iuter- 
mediate between the Para and Ceara species, requiring neither 
the tropical humidity of the former nor the open and comparatively 
dry conditions of the latter. It is, in fact, a. tree for the coffee 
zone, as, no doubl, some of you have already discovered, 

Mr. C, Q, Weber, an expert, who has recently visited 
Castilloa, a plantation on the Isthmus of Colombia, writes 
thus :— 


“All the reliable evidence seems to show that the trees 
grow badly in denso forests, and produce a poor yield of rubber 
when grown on open ground, ‘They appear to prosper best when 
growing up together with other trees, so that the trank is always 
shaded, whilst the top of the tree, at least for acertain time 
during the day, receives the direct rays of the sun.” These 
are the conditions which I have also found imost favourable 
to the growth of Castillon at Bangalore. Oar trees, which are 
about nine years oll, have only been tapped very. slightly in 
one or two places to sve if the latex would run freoly. Tt appears 
to be a characteristic of at least two varieties of the Species 
that the latex doex not run freely, but collects in beads and 
tears under the punctures. Local trees are apparently of this 
class. Mr. Weber further writes that in Mexico and’ Eenador 
the latex fluid runs freely, ‘Three distinct varieties are described 
by this authority, ey, Q, eustisa alba, the richest variety, 
producing a thiek creamy milk. C. enigra, yielding a thin fluid, 
and ensily bled to death, C. e. rubra, affording good rabher 
but deficient in quantity, ‘These names (which indicate the 
colours white, black and red) have reference to the colours of the 
bark in the different varieties, there being no buianical difference. 
The first named is apparently the best tree to get hold of. The 
seed of Castilloa ripens here in May. But as yet we have only a 
limited quantity—3,000 seeds were sent out to planters this 
senson. 1t loses ils vitality in a few weeks if not sown, and [ 
have not observed any self-sown seedlings under the trees, as 
happens in the case of Ceara, But there will be no difticulty 
about propagation as the species increase in age and number. 
only hope we possess the most productive variety. What has heen 
snid previously about centrifugalisation applies with even greater 
force in the preparation of this valuable rubber, which readily 
blends itself to such treatment. ‘There is a large percentage of 
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albumen in the Intex, which if lefé for even a short period would 
cause fermentation in the solid product. 


Althongh T do not say positively that Castitloa would fail 
on the maidan, I certainly think it will have a better chance in 
comparatively open spaces thronghout the coffee zone, Indeed 
it may hecome a good shade tree for coffee for all we know at 
present. 

Now we come tothe last of the three American trees, ¢ qs 
Hevea braeitieusic ov Para Rubber. When pure, the latter is 
worth Ra. 4a lb, and is admitted to hold the market at present. 
Rut under inyroved methods of preparation it will soon he closely 
run in quality, and perhaps greatly exceeded in quantity, by 
the rubher which T have just reviewed, Anyhow, it ia not likely 
to he of much practical use in the drier parts of India: therefore, 
we are justified in turning our attention to more hopeful 
subjects. The Para rubber tree is essentially tropical in’ its 
requirements, and needs a humid atmosphere such as is found 
in the Amazon Valley—its native habitnt. Ceylon has started 
eultivation in a small wa: But the only Eastern country which is 
likely to compete on fairly equal terms with Amereia is the 
Malay Peninsula and Archipelago, Along the West Coast of 
Tndia, and in moist situations under the Ghauts there may ba 
spots where the climatic conditions are tolerably favourable. But 
careful experiment should be conducted before a large investment 
is made, At Hungalore the tree languishes and diea during the 
long dry season. Trrigation gives only temporary relief, as there 
is too little moisture in the first four montlis of the year, 


The Assam rubber tree (true India-rubber) Flew elaatica, 
Thave all along said will grow well in the coffee districts, and 
the reason why it is not found there in quantity is possibly due 
to the diffenléy of rapid propagation, Bat in any South Indian 
rubber plantation this usefal tree should certainly find a place, 
It is said to he doing well in the Straits Settlements, 


Much nonsense has heen written lately concerning a new 
rubber plant—Lundolphia Thallont —found on the French Congo. 
T have little doubt, too, but some of the writing was done to 
influence the rubber trace, for good or otherwise. ‘Ihe latex 
of this little shrub, which is only’ half a foot high, is chiefly 
stored in the vot. But this is not an exceptional discovery, as 1 
have shown in this paper that.the roots of the Ceara rubbec 
tree are fall of milk sap. So are the roots of several species. 
Scientific experts who are in the best position to judge aro not of 
opinions that this Intest discovery will influence the rubber 
market greatly. They rather expect that many similar discoveries 
may be jompei! upon us during the nextfew years, The African 
genus Landolphin promises to hea large one, and doubtless all 
the species contain latex. We have one or two species on trial 
which grow well. Bubas climbing plants they are not, in my 
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opinion, very suitable for mbber farming in this country. Shonld 
we be driven to utilise climbers in preference to trees for our 
supply of rubber, which is improbable, the long established 
Cryptostegia grandijlora, a plant of Madagascar, offers a richer 
souree of rubber, J believe, and it can be grown Without trouble. 
Tt is known aroune Bangalore by the loeal name Mate wuld 
wmboo In eoneluling these details of my own experience with 
some rabher yielling plants you will gather, gentlemen, that 
T favour the selection of Ceara for the plateau of Mysore and 
Castillon for the moister region of the hills. Para may suceeed 
in parts of tropical West India; but of that Lam uncertain. 


Vipxes ann SERICULTURE. 

The fibre industry is passing into the practieal stage, and 
seems to hinge, at present, on capital ontlay and a good market. 
Cultivation, as I toll yon on a former oceasion, is assured in. this 
‘country, where there are fibre yielding plants suitable to almost 
every condition of soil and climate, The planta most  snitable to 
the ten and coffe tracts are those producing Rien hemp, 
Mauritius hemp, and perhaps Manila hemp ; while at the highest 
elevations on the Western Ghants, in somewhat sheltered positions, 
of course, an unlimited supply of New Zealaml flax (Phorminne 
tenaz) and Bon Rhea (Villeburnea integrifolin) could be 
produced, : 


Serieulture is also well worthy of trial in the drier districts. 
In connection with the latter industry the new Japanese reals 
recently imported by Mr. Tata promise to increase the value of 
local sille by at least 50 per cent, A consignment of silk thus 
reeled on Mr. Tata's farm, hay been valued by the Mome brokers 
at Rs. 14 per Ib. and is highly praised for its excellent qnality, 
Silk prepared by the native method is only worth Ks. to Ry. 6 
perlb. What we really require for our Indian industries is the best 
class of machinery that can be procured, Even the few products 
which T have namodt require three distinct machines or apparatus, 
These are, firstly, » powerful engine with decorticator, like Todd’s, 
(costing £600), to nanipntate strong leathery leaves such as afford 
the so-called aloe fitires, howstring hemp aud New Zealand flax. 
Also Denth and Eliwaod’s seraping wheels worked by Marshall's 
portable engines. ‘The latter appear to be exclusively used in 
Yucatan, where a single wheel can clean leaves at the rate of 20 
per minate, For further information on this point, L would refer 
you to an interesting avticle .which appears in the last issue of 
Planting Opinion. 


Secondly, a machine after the style of Faure’s, priced, I 
believe, at £100, to deal with the more delicate fibre of Ramfe, 
Rhea, and possibly Manila temp. ‘Then we find that with proper 
reeling the valne of silk is greatly enlunced. Tt ia not, however, 
necessary that every grower of fibre should possess a machine’ 
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Tha one used hy the South Indian Fibre Company is carried all 
over the conntry-side, just like a threshing machine at Home. 
Tt would be the same in dealing with silk, which is not a bulky 
mticle. One central depot for reeling should suffice for a large 
area. Althongh essentially a poor man's industry, I see no 
reason, especinily in times of planting depression like the present, 
why the planter should not have a mulberry patch and try lis 
hand at sericulture, 


In Assam, the Bengal Rhea Syndicate possesses a large area 
of cultivation, and it is highly probable that Ramie and Rhea may 
do for the north of India what the aloes and hemps are expected 
to do for the south. 


‘The common railway aloe, Agave americana, has risen to 
the expectations of the Sovth Indian Fibre Company, whose best 
consignments have realised as much as £32 per ton of clean fibre. 
‘This only shows what a splendid opening there is in this country 
when Sisal and other first class fibres shali be established in 
quantity, and supplies assured to the brokers at Home. Another 
lealthy sign is the increasing local demand for plants of Sisal and 
the Mauritius hemp. At the gardens we are booked for all that 
can be raised during the next two years—approximately # couple 
of lakhs, Fortunately our Sisal plants have commenced to pole and 
propagation from that source already amounts to about 18,000 
plants. 


‘There are-in Mysore alone, as you well know, immense tracts 
of poor, duit still comparatively good, lund under scrub, Many of 
these tracts, situated near the railway, | should like to see taken 
up for the cultivation of fibre and Ceara rubber, of the success of 
which, if properly taken in hand, there can he no doubt whatever, 
At present the two redeeming products on these lands are grass 
for cattle and the tanner's shrub, Cuesta auricwluta, yielding 
tangedu. bark, the staple tan of the provinge, High prices are 
offered for the hest tans, evidently because natural supplies aro 
anequal to the requirements of the time. ‘The pinch is being felt, 
for instance, al, Cawnpore, where there are extensive Teather and 
boot factories. The babul tree, which furnshes the bark in that 
locality, is becoming exhausted, and to carry bark in bulk from 
distant parts of the country is too expensive, For this reason, 
and for its richness in tannic acid, the comparatively light pods 
of the Divi Divi tree command a high price and are eagerly xought 
for. Plantations of this useful tree should certainly be raised at 
elevations ranging from 1,000 to 8,500 feet, with a rainfall of 
30 to #0 inches. The Divi Divi isa very hardy and long-lived 
tree, which becomes more productive of pods (fruit, up to at least 
60 years of age. It needs an open sitmation with good drainage. 
Lam now in a position to supply a large quantity of seed, should 
it he bespoken some months before the ripenirig season at the 
close of the hot season.—Madras Muil. 
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Working of State Forests in Russia. 


Tae Journal de St. Petersbourg of the 15th May summarises 
a report published by the Russian Ministry of Agriculture 
and Domains on the working of the Stale foresta during 
1oo1, 


Phe gross revere derived from this source is given as 
57,486,900 roubles or six milliong sterling, of which 54,046,029 
roubles resulted from the sale of forest products, an inerease 
of 984,258 roubles compared with the previous year. 


‘The forest. lands under the general forestry administration 
on 1st Janmnry 190), covered a total area of 237,997,789 dessin~ 
tines (dessiatine 32-7 acres}, consisting of 12,520 different forests, 
an area which was augmented curing the year by 921,960 
dessiatines, principally in Asiatic Russia 


On the other hand, forests under the desmesnial forestry 
administration siiowed a lotal diminntion of 256,614 dessiatines, 
the result of a revision of the forest boundaries. 


The net result shows that on the Ist Jannary 1902 the 
forest. lands pliced under the jurisdiction of the general forestry 
administration amounted in area to 238,594,155 dessiatines con 
ing of 12,562 forests. 


Paper Mills in British India. 


‘Tne following particulars concerning paper mills ia Tndin 
have been received atthe Board of ‘Trade through the India 
Office s— 


There are cit paper mills in operation, three in the Bombay 
Presidency, foar in* Bengal and one at Lueknow, Out of the 
eight, two ave private concerns in the Bombay Presidency. The 
capital invested, so faras information is obtainable, smonnts to 
Rs, 73,20,000. Most of the white and hlua foolseap and much 
of the blotting paper, notepaper and envelopes user in the 
Government offices is now obtained from the Indian mills, The 
total quantity of paper made in 1902 was nearly 47 million Ibs. 
and its reported value Rs. 64,38,319. The mills employ 4,865 
persons. The capital emplayed las been trebled in 20 years, 
since 1883, anid the production and number of persons employed 
have inerensed about six-fold, But in recent years theye has 
been a depression in the paper making industry in Bengal, owing 
to the importation in large quantities of cheap paper made 
from wood pulp, which is of more attractive appearance, if less 
durable, than paper made from grass, gunnies, and rags in the 
Bengal mills. 
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The one used hy the South Indian Fibre Company is carried all 
over the conniry-side, just like a threshing machine at Home. 
It would be the same in dealing with silk, which is not a bulky 
article. One central depat for reeling should suffice for a large 
aren. Although essentially a poor man's industry, I see no 
reason, especially in times of planting depression like the present, 
why the planter should not have a mulberry pateb and try his 
hand at sericulture. 


In Assam, the Bengal Rhea Syndiente possesses a large aren 
of cultivation, and it is highly probable that Ramie and Rhea may 
do for the north of India what the aloes and hemps are expected 
to do for the south, 


The common railway aloe, Agave americana, has risen to 
the expectations of the South Indian Fibre Company, whose best 
consignments have realised a much as £82 per ton of clean fibre, 
This only shows what a splendid opening there is in this country 
when Sisal and other first class fibres shall be established in 
quantity, and supplies assured to the brokers nt Home. Another 
liealthy sign is the inereasing local demand for plants of Sisal and 
the Mauritius hemp. At the gardens we are booked for all that 
can be raised during the next. two years—approximately » couple 
of lakhs. Fortunately onr Sisal plants have commenced to pole and 
propagation from that source already amounts to about 14,000 
plants. 


There are.in Mysore alone, as you Well know, immense tracta 
of poor, but still comparatively good, land under scrub, Many of 
these tracta, situated near the railway, 1 shonld like to see taken 
up for the cultivation of fibre and Ceara rubher, of the success of 
which, if properly taken in hand, there ean be no doubt whatever. 
At present the two redeeming products on these lands are grass 
for cattle and the tanner's shrnb, Cassia awriculata, yielding 
tangedu bark, the staple tan of the provinge. High prices are 
offered for the best tans, evidently because natural supplies are 
unequal to the requirements of the time, The pinch is heing felt, 
for instance, at Cawnpore, where there are extensive leather and 
poot factories. The babul tree, which furnshes the bark in that 
locality, is hecoming exhausted, and ta carry bark in bulk from 
distant parts of the country is too expensive. For this reason, 
and for its richness in tannic acid, the comparatively light pods 
of the Divi Divi tree command a high price and are engerly sought 
for, Plantations of this useful tree should certainly be raised at 
elevations ranging from 1,000 to 3,500 feet, with a rainfall of 
80 to #0 inches. The Divi Divi isa very hardy and long-lived 
tree, which hecomes more productive of pods (fruit, up to at least 
GO years of age, It needs an open situation with good drainage. 
Lam now ina position to supply a large quantity of seed, should 
it be bespoken some months before the ripening season at the 
close of the hot season.— Madras Mail. < 


CHURCHILL AND SIM'S WOOD CHICULAR, ARS 


‘The following table shows the progress of paper mills in India 
during the last live year 


of mils [EMPEY ET auher o 

at work, pRaena : Value. 

Re. Ths. Rs. 
1893 8 | 62,72,0.0 4,187 | 42,181,500 } 61,06,459 
1990 8 [67,722,000 | 4,426 | 44,428,440 | 62,40,905 
1900 3 ]70,22,600} 4,871 | 45,990,091 | 6,54,748 
1901, 9|73,20,000 | 4,078 | 40,713,125 | 65,8,724 
102 8 4,005 | 46,054,888 | 64,58,319 
2 eee 
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On Certain Important Forest Questions. 
By J. 8S. GamBLe, F.R.S., C.LE. 


Tim August number of the Forester has just come, and I 
hasten, as an old editor of the Magazine, to offer you and your 
colleagues my congratulations on the interesting papers I have 
found in it. 


Two of them, in particular, seem to require some remarks, and 
I hope yon will allow me to give my opinion on certain of the 
questions raised in them. ‘Yo some of the others I may refer 
separately, hut the two papers referred to—the two first in the 
mumber—refer to questions of the highest importance to the 
welfare of the Department, and I think it hest to send you what T 
have to say ax quickly as possible. 


The second paper contains Colonel Pearson's interesting 
reminiscences, which, I feel sure, all your readers will hope he 
will continue, Among old pioneers of the Department were several 
whose uamesand work might get lost sight of if nothing is done 
to reeall them to memory. ‘The “Highlands of Central India” 
was, and is still, a classic work on Indian jungle life and Indian 
sport : it also contains much information about the beginnings 
of forest work in the Central Provinces, but its author was too 
modest to say much about himself Colonel Pearson has therefore 
done well to tell us something about Captain Forsyth, and I hope 
that he may be induced to tell us more, Ihave been greatly 
pleased to (init that he lms reealled to notice Major Douglas, for he 
was the first. Divisional Officer L served under, in the Tharrawaddy 
Divisign in Barma, and P had already known him because when T 
was at Nancy he caine there when on furlough and spent some 
time with ns both in the lecture-room and on tour in the 
forest. le was ane of the best of chiefs and most lovable of 
men, and the picture of him which J still possess 1 valne 
highly, He was “a fish out of water” in Burma: accustomed 
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fo Hindustani peoples and Central Indian jungle tribes, he 
did not tnke very kindly to Burma ways. “THe was far more 
interested in such work as he had been doing in the Central 
Provinces and Berar. -the selection and demarcation of reserves, 
their opening ont. by voais and paths, their protection from fire, 
and the supply of mateyial to villagers—than in the timber works of 
Barma—the operations of girdling and extraction and the collee- 
tion of alarge revenue, His move to Burma affected his health 
anit energy, and when, too late, he was transferred to the Punjab, 
it was only to die without having the chance of becoming a 
Conservator, LE hope Colonel Pearson will tell us more about him 
and of other similar pioneers of Indiwn Forest Administration, 
And here, Mr. Editor, may I suggest to you the compilation, say, 
for those officers who served in the Department during the 19th 
century, of list, with brief biographical notes on those who are 
po more. 

Tam glad that he noticed the great services which the late 
Sir Richard Temple rendered to the establishment of forest 
conservancy, and as one who on several oceasions accompanied 
Sir Richard’on his tours in the Darjeeling hills, I can say that 
Jower Bengal forestry at any rate had no better friend, unless 
perhaps it was Sir Richard's predecessor Sir George Campbell, or 
his snecessor Sir Ashley Eden, for all three took the greatest 
interest in the welfare of the Department, and all three Tam sure 
held strongly the opinion that its officers should be scientific men. 


‘The point in Colonel Pearson's most interesting paper which 
has most particularly drawn my attention is where he says: “ The 
nse of the term ‘Conservator ' was also deliberately adopted hy 
Government, as indicating more strictly the first duty of the 
Forest Department. Then, as now, there was a disposition in 
some quarters to insist on its being a revenue-produeing depart- 
ment, mm idea which, if carried out, would necessarily end in 
forest destruction.” ‘This is a most important remark and one 
which cannot too strongly be kept im inind, for, if Lynistnke not, 
the tendency of the policy followed by sume of Colonel Pearson’s 
successors has been to wake the Department in the first place a 
“revenue” one and to some extent to relegate conservancy and 
improvement to the background, especially in some Provinces 
and most notably in Burma, In’ my opinion, and — believe I 
am not alone in the opinion, making the collection of a large 
surplus revenue the chief aim of a Forest Department is a 
dangerous policy in several ways, and especially ns it may so 
very easily leud to over-cutting, to the neglect of works of 
improvement, toa falling off in the qnality of the staff and 
in the interest taken in their work by both officers and 
suhordinutes, and to the gradual replacement of forest conser- 
vaney hy forest “destruction” or nb any rate “deterioration.” 
Jn a recent paper read before the Royal Colonial Institute 
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Tsaid: “I believe it to bea wrong policy to gauge the work 
of such a department and of its individual officers, ax is only too 
often done, hy the amount. of their financial surplus, It is for 
the Government. to decide what, and how mach, produce is to ha 
given free, but the consequent reduction of revenue ought not to 
be made the reason for the reduction of staff, a curtailment of 
work and a consequent loss of efficiency. Forest, conservancy 
has a higher aim than that of merely giving so much revenue, 
and it ig. a mistake to encourage officers to risk over-cutting their 
forests in order to please the financial authorities. We have 
sometimes been made to understand that if we require a better 
staff and more expenditure on important works of administration 
and improvement, we must first show that they will pay, and 
for my part I believe this prineiple to be wrong.” 


Having drawn attention to Colonel Pearson’s opinions and 
explained my full concurrence in them, I should like to turn to 
the first paper in your August number, in which another former 
Inspector-General of Forests, Sir 1D. Brandis, adds to an 
appreciation of the servives of the lite Inspecter-General Mr. 
Hill, whose recent. sad death [and all his friends have heen so 
sorry for, a few remarks all of which Lam not quite sure Mr. Hill 
himself would have fully approved, Sir D. Brandis says: The 
forests of Lower Burma had, since 183¢, been worked ona 
well-considered plan, and had ever singe that time yielded a 
steadily increasing annual crop of teak timber and of revenue. 
Now, since the annexation of Upper Burma, the net annual 
revenue produced by the Burma forests equals the net forest 
revenue of all other Provinces taken together. It stands to 
reason that. service in Burma must be regarded as a necessary 
preparation for employment in the highcst appointments.” Here 
we have an indication of an opinion which seems to differ 
considerably from that of Colonel Pearson, I believe Tam right in 
thinking that, at the preseut time, forest management in Burma 
is too much subordinated to the production of revenue, The 
selection, demarextion and settlement of permanent. reserves, a 
work which elsewhere is completed or nearly go, is still very much 
behindhand in Burma, Fire protection, as we know from the 
correspondence that has gone on in the Lodian Forester for 
several years, is ina backward condition, many offieers expressing 
openly their disbelief in its utility. Of roads, not merely for 
export but for inspection and forest protection, there are practi- 
cally none; houses for the staff have hardly been slucted ; aud 
the only works of importance that have been carried out, if Tam 
not misiffermed by the reports L have read, are the clearing of 
streams ta improve them as waterways for timber floating, a very 
important work uo donbt, but ali the more useful if supplemented 
by good roads rendering access to the forests easy and simple. I 
see too, from your pages, that no good plans of campaign have 
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been organized to deal with the eritical period which will come 
when the bamhoos flower, Excellent work in taungya plantation 
has been done; but what works have been done in those 
reserves where Liungyas are not cut and where the constant 
extraction of only teak must he impoverishing the enpital of the 
forest and encouraging less valuable species? In a recent nomber 
of the French forest magazine, the Revue des Kaun et Foréts, 
was published an extract from a report by the French Consul at 
Rangoon dealing with the teak trade. He says: “The remarkable 
decrease in the export trade in teak wood, and especially to 
gland, is attribnted to the small amount arriving in Rangoon 
and also to a notuble fulling off in the quality of the wood, timber 
suited to European requirements arriving in Jess and less amount 
each year, The total imports of teak wood into Europe during 
1901-02 fell nearly 40 por cent, while the consumption ouly 
decreased 15 yer vent, England seems to be losing its monopoly.” 
How far the Consal’s statements are aceucute I have “no 
means of ascertaining, but it rather looks as if, in the desire for 
revenne, the gnavtity cut for some years back has been greater 
than it cught to have been, so that the reaction is now beginning 
to be felt, [cannot say that I regret it, but I think that if the 
Burma officers could ‘have their energies diverted for a time 
from the necessities of inaking large surplases and could devote 
them to the consolidation and improvement of the estate, it would 
be a good thing in the end and give the new stock a little time 
to grow. I expect that in most Provinces the story is the 
same, in a greater or less degree, though I think that, of late years, 
there has been an improvement elsewhere than in Burma, and 
most of all in those presidencies where forest matters are not so 
directly governe| by the Inspector-(reneral’s advice as they ara 
inthe north and where service in Burma is not “ a necessary 
preparation for higher and more responsible positions,” * 


That arrangement of sending officers to Burma to qualify 
for promotion is, to my mind, a mistake. The opinion of a 
really good officer will always be of value, whether he has actually 
served in the locality or not, and just as a good officer was wasted 
when my old chief Major Douglas was transferred to Burma, so 
work in two Provinces may be retarded by sending a man from 
one which he knows thoraugily to another of which he knows 
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very little, ‘Then, too, there is the certainty that if not eventually 
given the promotion he has been sent to qualify for, he will eve; 
after haven grievance. [think that [am just in saying at 
it is not to Burma that an officer would go to see the best systems 
of demarention and settlement, the best fire protection, the best 
working-plaus, the best communications, the best system of 
housing the subordinate staff, the best planting work, and the 
best arrangements for the extraction of timber. ‘Yo really qualify, 
an embryo lnspector-General should see something of all 
Provinces, and that is manifestly impossible, 


I should now like to say something on the “ Botany” ques- 
tion. Apparently our old Inspector-Ceneral has persuaded 
himself that * shikar "* is the real special subject that Forest 
Oftcers should study. [may be wrong, bat Ido not think that 
this was always his opinion, ‘There are plenty of officers who 
would be gli, [ expect, if the Government took the same view, 
though itis lurdly likely to, and vowadays few Forest, Officers 
can get any time for shikne, for there are too many reports to be 
written and every moment available for out-of-deors has to be 
devoted to inspection, which usually means the companionship 
of quite a lirge following and the consequent absence of any 
chance of game, ‘Those offivers who do much shikar generally 
take, L think, an oveasional holiday for the purpose, and a good 
thing too; but shikur aud inspection are, T maintain, incom~ 
patible, for either you see the game and fail to remark what is 
doing among the trees or you see the trees and the game gets 
away. Sir Dietrich says that “many English botanists” hold the 
opinion that a good botanist must necessarily be a good Forester. 
I shonld like 10 know on what grounds he makes that statement, 
for though 1 have myself a considerable acquaintance among 
English botanists, L know of none who have, or were likely to 
have, said any such thing. 


What some botanist may have said is that, eeteria paribus, 
the officer (hut is nt home in. the forests knows the trees that he 
has to deal with or can easily find out about them, knows their 
value economically and sylvieuJturally and so on, is likely to be a 
better man than one who does not, Sir George King, as an 
instance, sail in his adress to Seetion K at the meeting of the 
British Association at Dover in 1899: To most people who give 
even casual attention to the matter, it appears fitting that the 
possession of a knowledge and liking for Botany should form a 
strony charicleristi¢ of officers whose main duties are to be in the 
forests.” 


“Phe writer would seem to have misread the article in question, Sit 
Dietrich says (on p. 812): % Both love of sport an devotion to Botany and 
Entomology wre iost useiul Aelps, dul they are not Horeetry.” ‘Tho italies are 
ours—Ilow. Eb, : re 
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I well remember the secret feeling of despair which 1 had 
when, in 1872, 1 was sent to work ina region of many trees very 
little known, ‘There were no “ Forest ['loras,” no “ Flora of British 
India,” no lists with native and scientific names, and except one 
or two kinds nobody knew which trees had good timbers which 
worthless ones, what kinds were useful for building, which for 
fuel, what for valuable minor products and so on. 

T found some small acquaintance with Botany and some 
capacity of studying such hooks as there were a great help, and it 
always beats me to tinagine how men who really love the study of 
sylviculture can get on without rather more personal knowledge of 
the trees concerned than is given by a mere knowledge of the 
name and often not even of that, If he is to be really useful a 
Forest Officer has not only to know his trees, to understand. their 
value and their physiology and how to make the most of their 
products, but he has to be also more or fess a zoologist, a geologist, 
etc. It will he a bad day for the Department when it gets to be 
supposed that an officer need know none of these things, when 
he loses the prestige of being a svientific man and appears openly 
as only an official timber merchant with a dash of the policeman, 
Then there will he no need for Forest Officers, Burma-trained or 
otherwise, as [nspector-General or even as Conservator; a few 
jonior Civilians will doas well; forest schools to teach useless 
Subjects will he unecessary, and the fabric of which most of us, 
and [ feel sure, more than any, Sir D, Brandis himself, are proud, 
will crumble awuy. No! Isay it emphatically if the Indian 
Forest Department is to preserve its prestige, it must be a 
scientific department and its officers must be capable of advising 
on all subjects connected with trees and forests and their 
treatment. 

To think tliat the old Forester who, as he himself tells us, 
had the chief work in starting the Department, can imagine that 
the solution of *the problems of sylviculture and of forest 
management in a practical manner” can be effected withont a 
good acquaintance with the individual species whick make up the 
forest is a strange thing, and for my part I hope that the author- 
ities will not take his opinion too seriously. The fact is, I 
expect, that he and others have a wrong idea in their minds in 
talking about “ Botanists” or © Entomologists” or what not. 
They imagine such people tobe those who think of and do 
nothing else; they have in their mind’s eye the man with the 
collecting tin, ouly interested in the search for rare plants, or 
the man with tie butterfly net and collecting tubes, or him with a 
hammer and chisel and a bag of rocks ; but those are not the kind 
of persons that we necessarily want or that we need think of. The 
botanist or other “ist” that I should think of would be the one who 
keeps up his Forest School teaching in after Limes, who if he met 
with a tree he docs not know can successfully usea “ Flora” and 
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with it find ont what ase it is and how it is to he treated, who 
understands well the main principles of plant physiology, who if 
he comes across an insect doing damage knows how to go to work 
to find out what it is, and go ascertain what is known of the means 
of preventing its damages* and so on. A few men who are 
specialists are doubtless useful in the staif of a Forest Service, but 
it is not specintists that are required, hut that all officers should 
know sufficient to be able to use their powers of observation with 
advantage, and to the benefit of their work. An officer who cares 
only for new plants, a new ingect, a sare mineral ora pretty 
photograph is not. likely to be in the firet rank as a sylviculturist, 
any more than the one who is only interested in shikar or in 
pote or in lawn tennis or in billiards ; but ina general way they 
are all usefol things, and so far as the preeent mania for 
reports and correspondence allows, every officer should, I think, 
have a private study in addition to his work, if only as something 
to fall back upon when at iast his pension time arrives and he 
takes his place among the unemployed at Home. The private 
interests make life in Indin mnch more endnrahble, and when 
these interests are of a kind to he useful in the officer's own 
work, it ig all the hetter, lean, myself, callio mind the names 
of many of my contemporaries who had useful hobbies, and T can 
also eall to mind many who were good al! round with a sufficient 
knowledge of most of the necessary subjects and eapability of 
using that knowledge. Careless writing, like that of Sir D. 
Brandis, is only harmful and dangerous, and, as I have before 
remarked, J only lope that the authorities ab the India Office and 
at the Supreme Government in India will not attach too much 
importance to it, and indeed, 1 may add that] hope that it 
will not. make the young men now in training at Cooper's Hill or 
Debra Dun think that they can diapenso with the stndy of 
scientific subjects which they are expected fo pass in, and on a 
knowledge of which their careers in India will so largely depend. 
Shikar is an excellent amusement and is often a negessity, as the 
poorest shot. knows well, for there may easily be cases where his 
dinner depends on his success ;_bnt it 3s not the only pursuit, or 
even the best. pursuit, which will induce a man to “ make the 
forest his home” and Jearn to understand it, to observe all that 
is going on, to devise improvements in administration, and when 
he leaves it finally to feel that it is in a better condition in every 
respect than when he assnmed its charge. Every officer in the 
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Service is called upon at’ some time or ‘another to prepare 
working-plans. [He has to begin with a description of the locality 
and bring in his knowledge of meteorology, geology and the 
composition and value of different soils, He has to go on to 
describe the forest. growth and the iliosyneracies of the different 
species composing the forest as regardy light, heat, climate and 
soil. He has to study the field agriculture of the surrounding 
district and the mutoal relations between it and the forest. He 
haa to deserihe and, if possible, map the boundaries, outer and 
inner, and apply to the subject his knowledge of sorveying and 
geography. He has to study the legal position of the area and 
has often difficult’ questions to denl with in special aystems of 
revenue settlement peculiar to the place. He has to deserihe 
earefully and carefully clissify the forest erap on the varions parts 
of his area, stuly its component kinds and their sylvicultaral 
requirements, notice the varions kinds of produce that it yields, 
eapable of utilization for timber, fuel, minor wood industries, 
extracts for tanning, dyeing, medicine and other purposes; report 
on the injuries to which the crop is liable: fire, frost, climbers 
and parasites, grazing, insects, fungi and what not, with the best 
way to meet them. Then he has to deserihe the roads and 
rivers and other works of engineering met with er required, 
the markets for produee, and their positions and wants and the 
methods of extraction of material. 


And when he has gone into all these questions, requiring not 
perhaps high special scientifie. knowledge, but a sound training 
in some substuntial part, at any rate, of many subjects of both 
pure and applied svienee, he has to prepare his plain of working 
Which is to last for many years and provide for the yearly utiliza 
tion on the interest on the capital stock and the progressive 
improvement of the capital. Can it be said that all this (my 
description of subjects is taken from the Government authorized 
text-book on the © Preparation of Forest Working Plans for 
India") can he done by a practical man without regular training 
and without a proper knowledge of Botany and allied sciences ? 1 
feel sure that most impartial people will say no! Asa final renark, 
T may suggest to such of your readers as are still seeptical, the 
study of the article “Forestry in America,” by HJ, the 
commencement. of which appears in your August number at 
page 323. If that dors not convince him that Forestry, itself, 
I maintain, a scientifie subject, cannot do without. the aid of 
Botany and other allied sciences, 1 do not know what will, Indian 
Forestry, as Colonel Pearson say's, must he something more than 
the mere collection of revenue if it is to maintain the position it 
has in India and the prestige it enjoys outside Indian limits: 
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Tho Training of Forest Officers. 

Oni readers will have perused with interest an article on the 
training of Forest Officers from the pen of Colonel Pearson—an 
article which (he Service will be proud of, since it proves the keen 
interest which its senior retired officers maintain in its efficiency, 
prosperity ani well-being, We are happy to think that as long 
us those who have 60 brilliantly distinguished themselves whilst 
serving on the active rolls continue to evince, this keenness in our 
welfare we are not likely to deteriorate, There can be little doubt 
that the expression of their opinions on this important question 
of professional education, both by those on the retired and those 
on the aetive lists, would be of considerable value at this juncture, 
seeing that the Service is practically face to face with another 
threatened change in the training of its recruits. Colonel Pearson 
invites discussion, and his article affords plenty of food for 
serious thought and grounds for argument both for and against his 
propositions. 

We havo already advocated in the pages of this Magazine 
what we consider the ideal plan, the plan which we, as a Service 
and as the only trained Foresters in the Empire, know to be the 
true solution of the difficulty which may shortly have to be faced, 
our suggestion being the formation of an Imperial Forestry College 
aud the training in England of English Foresters for serviee both 
at Home ani throughout our dependencies. This is an urgent 
need of the Empire, We have suggested that, in the event of the’ 
Royal Indian Engineering College being closed as an Indian 
P.W. D. training ground, Cooper's Hill, owing to its many 
advantages for the purpose in view, should become the head- 
quarters of the Forestry College. 

But whilst thus advocating the question of the maintenauce 
of and the imperialization of the College, whether for the 
teaching of lorestry or—for the suggestion appears to be an 
equally sound oue—for the training of both Forest and Engineering 
students for service in the Fmpireas a whole, as we have recently 
seen proposed in the columns of the Lioneer, it will be well that 
we should not lose siglit of the other ways of dealing with the 
question—thal. we should not, in fact, place all our money upon the 
one horse, only to find that it gets ‘left’ and remains behind in 
company with the starting machine and its operator, We would 
wish therefore to consider here Colonel Pearson's proposition or 
snggestion of a return to the old system of training, a return to the 
Forest colleges of the Continent. This question, as in the cage of 
the othegs, should, we think, be looked at in all its bearings and be 
thrashed out on its merits, We are aware that many of our best 
scientists have in the days of their youth studied in the lecture 
halls and worked in the laboratories of the great German specialists, 
We know that to-day many English students go to these German 
seience schvols for thnt thorough grounding in their subject whieh 
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the supineness of our own nation in auch matters precludes their 
obtaining at Home. And we ask, “Are they not justified in 60 
going?” Whilst the hallmark ‘Made in Germany” is often 
synonymous in the commercial world with the cheap and nasty, that 
same hallmark in the scientific world has long heen acknowledged 
as being very much the reverse. And though made in Germany 
the Englishman does not remain there, Owing to some constitu 
tional deficiencies he apparently usually requires more to eat than 
his German confrére, and therefore has to seek out spots in his own 
Empire where lis pay will be more commensurate with his grosser 
appetite, It follows that the man himself and the Empire both 
henefit. Tt may be granted that this is not as it should be; 
but until we, as a nation, place the telescope at our seeing eye 
the true position of affairs will not be perceived. We are here 
concerned with facing realities, not the might be’s. We think 
therefore that this question of a return to the Continent should 
not be approached in a spirit of carping criticism, but rather 
that it should he discussed in all its bearings in as judicial a 
frame of mind as any of the other proposals aur le fupia, since 
our first thought must be the well-being of the Service, and 
that well-heing is entirely dependent and wrapped up in the 
kind of men recruited and the thoroughness of their Home 
training, ‘hat we all admit. 


We are, however, of opinion that a return to a Continental 
college, should it become necessary, would require a modification 
of the old arrangements, ‘The students during their stay at. the 
college should, whilst getting the best of the Continental training, 
at the same time in some way be shown how the principles they are 
being tught hear upon Indian Forestry, be taught something about 
Indian trees, how to apply to Indian conditions what they have 
learnt in the European schools, etc., and that information would be 
required to be given at first hand week by week in the lecture-room 
us well as in’ the forest. As in the old days, there should be a 
Chief, of the rauk of a retired Inspector-reneral, who would still 
be required to exercise a general supervision over the students! 
work, to perhaps accompany them on some of their more important 
tours, and to he the responsible officer to represent the India Oltice 
with the Continental evilege authorities ; but we venture to think 
that something more than this Chief in necessary. With a conple 
of dozen students, which the numbers of the three years would 
total up to, it would be quite impossible for the Chief to copa 
with the necessury lectures, nor indeed would it be compatible with 
his position ns “the representative of the India Oilice that he 
should undertake such duties, . 


For the special Indian lectures at least two men would‘ be 
reqiired, and we wonld suggest that such men could be hest 
found in, ani taken from, the ranks of avtive members in the 
Service itself, Keen men and good men would be required to 
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fill such posts, as on them would almost entirely depend the 
efficiency of the recruits coming out; but there would be no 
difficulty in obtaining them, In fact we snrmise that the difficulty 
wonld rather he the other way, when it hecame only too apparent 
that the numbers to select from were only too numerous. These 
two officers would remain in residence at the college and should 
be made entirely responsible for the diseipline of the students 
and for the manner in which they worked, ete. The details of 
fixing the hours of the Indian lectures would be a matter of simple 
arrangement. with the college authorities. Under some such 
plan the senior officer in residence would hold much the same 
position as regards authority and discipline as is held hy Dr. 
Schlich at Cooper's Hill, the Chief ocoupying one analogous 
to that of the President of Cooper’s Hill. The introduction of 
this scheme wonld have several advantnges, The men deputed 
would themeclves greatly benefit by such a deputation and 
through them the Department, The fact of there being such 
posts available would form an additional incentive to the hard 
and keen workers, men who now look in vain for any stray 
plums on the Forest Tree,—that Tree of the many branches 
immortalised by a former Inspector-General, For although 
the Department knows how to grow trees, it certainly does not 
seem to be able to make this particular one bear much fruit, or 
is it that the foliage is so thick and dense in the lower portions 
that the twigs wither, dieand drop off in their efforts to push up 
higher and see whether it does produce an odd plum or two? 
But the great advantage would, we think, lie in the fact that the 
Forest students would have as their Indian lecturers men straight 
from Departmental work and absolutely au courant with the 
changes that were taking place. The dictum Pempora mutantur 
non et mutamur in illic is very true, even in the unchanging Kast, 
and perhaps nowhere more so than in the Forest Service in 
India. One has only to compare the progress inade in the last 
decade with that of a decade before to become aware of this 
almost self-evident fact, As this progress is likely to be equally 
rapid in the future, we consider that the two lecturers on the 
Indian portion of the curriculum should be kept equally 
progressive. 


We feel sure that in thus writing we shall not be considered 
to be in any reflecting upon the present training of the 
Departmental recrnits, We have already considered that subject 
and we would wish to see the present college and method of 
teaching, put on an even wider basis. We are here dealing with the 
subject from one of the other points of view. In the event of the 
students going {0 a Continential college, the teaching posts avail- 
able could only le taken by more junior men, and these could 
only be successfully looked for in the active service lists. 
We feel sure that our meaning will be clearly understood and 
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that with us all Salue populé euprema lex, the Service taking 
the place of poprli. 


With regard to the selection of the officers to he deputed, we 
would suggest that the senior should have from 18~20 years’ 
service, in fact, be a budding Conservator, whil-t the second 
should be suffisiently his junior to avoid there being any question 
as to the authority of the senior, Ze. he might be chosen from 
15-year service men. ‘The afficars so xolonted would be seconded, 
and their deputation might be for a period of three years 
corresponding to the length of time passed at the college by the 
students. This wouli reduce to a minimum the chances of a 
man getting stale and would bring in a succession of men fresh 
from actual work in the field. 


We throw this out axa suggestion, Others will perhaps have 
better ones to make, and we trust they will give the Service the 
benefit of their ideas upon the subject. There is one point upon 
which, we think, too much stress cannot be laid and upon which in 
all probability most agree. The Forester to be really efficiently 
trained requires special courses of lectuyes in the various branches 
he has to study,and these he cannot obtain except at a Forest 
College proprement dit. 


Notes on Indian Trees, II—Notes on Hopea odorata. 
By D. H. ALLEN, Forest Ranger. 


" Hopea odorata, Roxb. Vern. Thingan, Burma. 


A LARGE evergreen tree sometimes attaining a girth of over 
12 feet. 


Bark dark brown with deep Iongitndinal furrows, about half 
inch thick; the younger shoots are of a greyish colour. The 
Jeaves in some speeiinens are oblong, inclined to be laneeolate, in 
others ovate; young leaves puberous, becoming glabrous as they 
get old. 


‘The flowers are small, white and very fragrant, growing on 
very short stems. ‘The fruit, a nnt, is attached toa ealyx with two 
Jong nd three short Iohes, This deseription agrees with that 
given'in Kurz * Forest Flora.” 


The flowers appear in Mareh and continue till April. The 
fruit appears in May and June. is 


It grows mixed with other species in the tropical forestd of 
Tower Burma and is also found in the Pyinmana district. In 
Mergui and Tavoy it is plentiful. It grows up to an elevation of 
about 1,000 ft. 
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The colour of the timber varies from yellow to brown. The 
timber is hard, heavy, close and even-grained. It is said by the 
timber traders of Mergui that trees with narrow leaves have 
harder and better timber than the trees with rather broader 
leaves. The specimens of the former kind are said to grow chiefly 
in valleys and small hills, the latter on low-lying land and along the 
edges of the lurger streams. The wood is very durable. It is 
used in Mergui chiefly for boat building; boats built of thingan 
are said to last longer than boats built from any other timber 
found in Mergni. Although attacked by Teredo navatis itis less 
susceptible to their attacks than the other timbers known here, 
except perhaps Fagra@a fragrans, 


While on the subject of boat building it may be of interest 
to mention the way the people here preserve their boats from the 
attacks of Tevelo navalie. Once every month or so the boats are 
taken out of the water and raised off the ground by placing two 
Jogs or anything else that may be anitable under the two endg 
of the boat, A lighted torch made of split bamboo is then held 
and moved ahout under the boat till all the water that the wood 
has absorbed evaporates; this burning operation lasts about two 
hours; the hoat is then well smeared with earth oil and allowed 
to stand for about six hours. 


Thingan boats treated in this way are said to last for 25 
years. 


Thingan is aleo very good for house building, the timber in 
houses fifty years old showing no signa of decay, In Mergui it is 
seldom used for this purpose because a duty of Rs. 15 per ton ja 
charged on it, and many cheaper timbers being available the 
people prefer to use these, ‘The timber is also ured for roof 
shingles, cartwheels and furniture. It makes almost ax good 
shingles as teak. The Burma Railway has been supplied with a 
Jarge quantity. The tree yields a yellow resin, which is some- 
times used in varnish. Burmans use it in painting pictures. It 
is ground into » fine powder when dry and mixed with the paint 
it is said that pictures painted with paint in which thingan 
resin has been mixed keep their colour much longer than they 
would otherwise. It is also mixed with ink for the same reason, 
The resin is also used for caulking boats ; for this purpose it is 
said to be better than Pwenyet, the product of the dammer bee, 
It is not Inrgely used for any of the above mentioned purposes, as 
the systematic tapping of thingan trees is not allowed. 


The local price of round timber 18 Re. 40 per ton ; sawn timber 
is sold *at Rs. 60. From 300 to 500 logs could be exported 
annually from here if the timber could be worked out. 


It is, however, very hard to get contractors to work out timber 
in these parts, elephants being very scarce and the use of buffaloes 
for dragging being unknown. 
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Porestry in America. 
ByH J. 
(Concluded from page 460) 


Ty chapter IX. Dr. Fernow devotes nearly fifty pages to the 
“Priaciples and Methods of Forest Policy.” 


After summarising the principal contents of the previous 
chapters, the necessity for, and the justifiention of, the State’s inter- 
ference in forest. matters are laid down, The providential functions 
of the State, as guarding the interests of the future, are performed 
hy direct control, that is, by ownership, and mannyement by its 
own agents; by restrictive mensures, exercising police functions; 
and thirdly by education. 


The first College of Forestry was instituted hy the State of 
New York, 1898, and is administered by Cornell University. 
Among the most efficient means of education are experiment 
stations; the State alone can afford to conduct extensive 
investigations that most ba continued for scores of years 
under systematic organization, and such experiment stations 
are obviously best utilized when worked in connection with eduea- 
tional institutions. A still more far-reaching influence, also of an 
educational character, is properly exereised by the State in 
securing and publishing statistical information. 


These statistics would refer first of all to the use made of 
the soil. 

All culturable soil should be devoted to systematic food 
Production and the absolute forest. soils to systematic wood pro- 
duetion : certain forests too exercise a potent influence on cultural 
conditions, 80 that topographical location and its relation to the 
hydrography of the country are important to know. 


To get an idea of the amonnt and value, present and future, 
of onr forest resources we must know the composition, consistence, 
constitution and condition of the forests, and especially the con~ 
ditions and stages of development of the young crop. The 
commercial side too is important, though a statistical investigation 
of market conditions or of the requirements of wood-consuming 
industries offers no great difficulty. Lastly, the methods of forest 
management as wellas the condition of the resource call for 
statistical inquiry. 

The Federal Ciovernment of the United States has lately 
inangurated thronyl the Forestry Bureau a system for the en- 
couragement of organized forestry, which consists in giving private 
owners specific advice as to the management of their forests ; the 
Government bearing the greater part of the expense of these 
working-plaus. 
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A discussion of the principles of the State's taxation of forest 
Properties, of export duties, and of the State's responsibility with 
regard to protection against forest fires and other injuries, and 
finally, a discussion of the right of the State to interfere in the 
management or mismanagement of private forest properties zloses 
the chapter. 


Chapter X is devoted ta the forest policies‘of foreign nations, 
and shows au intimate aequaintance, both professional! and 
administrative, with the forest policies of all the principal forest 
growing countries. 


The past history and the present sbate of forestry of 
the following countries is given at some length, though in a 
condensed bat interesting form:—France, India, the British 
Colonies, Russin, Austria, Italy, Switzerland, Sweden and Norway, 
and lastly Germany, to which’ country thirty ages deseriptive of 
German forests and their management are devoted, 


Chapter XI relates to the forest conditions of the United 
States, The actrril area under forest is given roughly as 500 
million aeres, bul this area has for the most part already heen 
worked over and the marketable timber of the hetter kinds extracte 


ed. The productive forest aren is about 26 per cent. of the whole 
country, 


‘The Federal Government started forest reservation so lately 
as 1891, and has now reserveri some 60 million acres, which howe 
ever includes a good deal of serub jungle, grazing land and desert, 


and oven so only amounts to a litile over one per cent. of the 
public domain, 


The State of New York owns near 14 million acres with the 
avowed purpose of inercasing the acreage of State forests, but the 
majority of the Sintes have not yet: begtin to acquire State foresta 
Iu 1880, there wore 200 million acres in the hands of private 
owners, mostly agrieniturists, bat much of this area has since 
pasted into the hands of wood-working companies, 


Of late years a tendency bas developed in the timber trade, 
as in other industries, to consolidate forest properties, and to form 
trusts, which now own some millions of acres of forest land. 
Such trusts, controfling large areas under uniform and continuous 
policy, may prove, next to Governments, the best agencies for 
practising forestry properly organized for continuous business. 


OF the 560 species of tree growth in the American forests 
not more than 100 are usefal. ‘The most important are the 
conifers? commercially called “+ soft-woods” to distinguish them 
from the broad-leaved species or “ hard-wands.” 


In order of importance the chief kinds are:—White pine, 
Spence and Fir, Hemlock, Long leaf pine, Short leaf and 
Loblolly pine, Among the bard-woods, the oaks are the most 
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important, followed by the ashes, hickories, maples, the tulip Lree, 
ehestnut and other kinds, 


The principal supplies of timber are in the white pine 
forests of the Lake States, and the yellow pine forests of the Gulf 
and South Atlantic States. 

The Atlantic forest is principally composed of deciduous 
species, with a small mixture of conifers. 


The burning question in connection with the protection and 
working of the United States forests is the forest fires, which are 
most destructive. The standing timber, the young growth, the 
accumulated leaf-mould, the fertility of the soil, are all destroyed : 
the timber supplies have thus been decimated, and the protective 
fanction of the forest cover on the mountain slopes very consider- 
ably injured, producing denndation, droughts and uneven seasons. 


The last chapter of Dr. Fernow’s book gives a history of the 
forestry movement in the United States. 


The first officinl recognition of the necessity of a forest policy 
was in 1876, when the agency out of which graw the Division of 
Foresty, now designated as Bureau of Forestry, was established in 
the United States Vepartment of Agriculture, This bureau pre- 
pares working-plans for private owners, and two million acres 
have thus been dealt with. 

Jn April 182 the American Forestry Association was 
formed, and it has become the centre of all private efforts to 
advance the forestry movement. It publishes a monthly journal, 
now called Foresti'y and Irrigation, and is quite unaided by 
Government. 

New York was the first State (even before Federal Govern- 
ment), to inaugurate the policy of forest reservation, as well as 
to make the firat effective forest fire law (1885), und further took 
the first: steps to provide technical education in forestry hy. estab- 
lishing in 1898 the New York State College of Forestry, to be 
administered by Cornell University, together with a demonstration 
area of 30,000 acres in the Adirondacks. 

Pennsylvania, next to New York, has most. progressed in 
forestry, and Michigan comes third. The most complete forest 
fire law is that of Minnesota, 1895, but the reduction of forest 
fires appears now to depend chiefly on education and development 
of morals, which mu-t come in time. 

The Division of Forestry in the United States Department of 
Agriculture has now, for the last 25 years, been the official Centre of 
the forestry movement, and together with the American Forestry 
Asscoiation has largely moulded public opinion, 

The principal result of the influence of these two agencies’ 
towards a federal policy was the inauguration of forest reservation. 
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+ In 189), an Act was passed by Congress by virtue of which in 1894 
seventeen forests with a total area of 174 million acres were 
reserved within the three years folowing. 

These reservations were established usually upon the petition 
of citizens in the respective States and after due examination, 
the Forestry Association acting as intermediary. 

Ta 189%, thirteen more forests, with an area of nearly 213 
million acres, were reserved, but owing to a want of proper forest 
administration this wholesale reservation met with a great deal of 
opposition, especinily in the Western States, who, hawever, have 
Jater learned to appreciate the wisdom of these reservations, 
especially in the irrigation districts. . 

The administration of these reserves is still of the crudeat 
kind, and forestry practice is as yet hardly attempted. The 
Forestry Division of the Department of Agriculture, elevated 
to a bureau in 1901, occupies only an advisory position, and is 
still without administrative funetions, though it ought of course 
to be in charge of the pnblic reserved forests. 

Are there any lessons to be drawn from this sketch of forestry 
in America ? 

The Indian Forest Service is the largest forestry establishment 
in the world, and has been in existence much Songer than the 
Forest Department of the United States, Have we progressed ag 
we should have done, and advanced our professional knowledge, 
or are we paralysed by olficiatism, or sunk in indifference ? 

Tt must certainly strike cue as curious that, while in America, 
where forestry is only just starting, there should be numerous 
research bureaux and systematic agencies for collecting and 
publishing statistical information os forest matters, there should 
not be in the whole of india one single forest experiment 
station, 

Generations of Forest Officer’ come and go, bat very little 
definite reliable knowledye is acenmulated regarding the rates of 
growth of our principal species, the classificution of the soi) and 
Climate conditions of the chief fovest countries, the age of maturity 
of our timber trees in diffrent localities, the best methods of 
ensuring natural reproduction in the snore difficult types of forest, 
and the normal rates of pratactian per acre per annam in our 
hest-stockerl forests. Evew tiie life-history of the sal tree appeats 
ta be only imperfectly wnderstood, and in one corner of the 
Continent it is openly declured by some that fire-protection in 
forests is generally a toistake. 

Surely these reflections suggest that at any rate at Dehra Dan 
if not at all other provincial coutres, there ought to be systematic 
and continuous experiments made in all these subjects. : 
7 No doubt the Department is always undermanned, and the 
Goverument vastly prefers its oftivers to be engaged in revenue 
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work than in technical research, since the latter yields no imme- * 
diate return; but we must feel that we have duties to our own 
profession as well, and a share to take (in our own quater of the 
world) in those experiments and researches which are year by 
year being made in France, Germany and America, 

To the Forest Research Bureau we require an office attached 
for the collection of statistics and data of all kinds regarding the 
Indian forests and the principal species they contain. 


At present, a large proportion of all the knowledge and 
experience gained is generally lost again. Much information no 
doubt is buried in working-plans, which are most often not aecessible 
except to officers in the circle to which they apply. Personal 
observations and the results of desultory experiments may often 
be embodied in stray reports or sometimes in the Indiun Morester, 
bubeven so these records are not generally available nor easy to 
find afterwards. 


What we want isa central office, where data of every description 
would be collected from reports, working-plans, and memoranda of 
all kinds, and the results of all sample plots, enumeration surveys, 
yield tables, ete., catalogued and compiled so as to he permanently 
on record and easily available to everyone, A collection of 
photographs of forest erops, drawings and models of ongincering 
works, would also be useful. 


-_ At present. very inswfficient record is often kept of onr sample 
plots for rates of growth, for results of thinnings, etc, The snme 
applies to phintations. In order to profit hy experience, there 
should always be a large-scale map kept, and the annual results 
of all sowings and plantings placed on pertnanent record in full 
detail; nor is it sufficient to state simply success or failure, as it 
is the suspected recsone for the failure that it is importint to 
record. ‘The means of communicating ideas between different 
divisions, civeles and provinces, too, are at present insufficient, 
Why sould the most snecessfal methods of planting deodar in 
Jaunsar, for example, be unknown and unheard of in the Punjab ? 
Muy not the Central Provinces too have something to learn from 
Burina regarding the working of tenk ? Compare the New York 
Forestry and Irrigation with our own Indian Forester, 


It was not long ago suggested in the Forexdter that a special 
officer sliould be detailed to undertake the collection of all data 
relating to the commercial side of our work, and to this might 
well be added the collection of samples of forest produce and 


specimens of economic products, 
. 


As time gocs on, if we are to hold our own in the profession 
we shall certainly require move specialists, and the time has 
already come when we ougiit to have a separate working-plang 
hrnch, under a Conservator who Would also be Superintendent 
of Working-pluns. 
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Notes on the Forest Nursery and Plantations in the 
Panch Mahals, 


By R. 8. Peasson, LFS. 


I venture to write the following notes on plantations, partly 
with the hope that they may be of interest to some of Lhe readers 
of the Indian Forester, and also hoping that some hrather officer, 
with more experience, may pull me up where I have gone wrong 
and give me the benefit of his advice on this subject. 


‘The nursery in question is situated in the compound of the 
forest bungalow at Godhra, and for the purpose of supervision the 
site could not have been better chosen, 


The bed aren is 1 acre 9 gunters, containing 280 beds, 
1§ yards wide and 12 yards long. 


The water is obtained from a common “koss” well some 40 
feet deep, and is raised into a tank 22 feet above ground level, 
From this tank runs an iron pipe into the centre of the nursery, 
which is tapped by a hose carrying the water to all points of the 
garden. 

‘The whole plontation and nursery are comparatively new, and 
the ontturn of seedlings, chiefly teak, has varied between 20,000 
and 30,000 at a yearly cost of roughly 8s.800, including upkeep 
of nursery and transplantation in the forest. * 

In 1901 the question was raised as to the advisability of 
maintaining this nursery, as the cost was heavy compared to ‘the 
outturn, It was, however, pointed out that the possibility of the 
nursery was never reached and that three times the number of 
plants cont he produced at practically the same cost, I was 
therefore allowed a further trial before the nursery wax condemned 
as a failure, The result was not as good as expected, partly 
owing to inexperience and partly to a slice of bad luck, Roughly, 
100,000 plunts were transplanted from the seed beds and doing 
well in Jnly 1902, Then came a four weeks’ break in the rains, 
After the first week orders were given to water the plants, and on 
the 2nd day the canvas hose split, though a comparatively new 
one, and not till 14 days Inter was a new one obtained, The result 
was disastrous, as 50,000 plants died, and at the end of the year 
only 45,000 seedlings were transplanted out into the forest. 
Had the well heen nearer the nursery, wholesale irrigation might 
have been carried out, which would have saved the situation. 

‘This year there are about 75,000 plants transplanted and 
about 26.000 still remain in the seed-beds to be dealt with. The 
rain has been good, but cockehafer grabs have appeared and have 
done some dainage, ‘The beds have been dng ap with three 
pronged hand forks and the grabs collected, which has to a great 
extent stopped the damage. 
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As regards tle method employed to qnicken the germination 
of tenk seeil ; it is pnt into pits 10 feet square and 2 feet deep. 
Jt is then flooded with water and left in the pits for 3 or 4 days, 
and then taken ont and dried in layers of about 1 inch’ thick on 
the paths. This process is repeated 3 or 4 times, till the outer 
shell is soft and the seed on the point of germinating. It is 
then sown in the seed-heds at the commencement of the rains. 
About 25 per cent of the teak seed germinates in the first year, 
‘and it is only in the second year that the seed-beds really produce 
seedlings in large numbers. I hope some forester will pnt me 
on the right line and tell me of a better method of making 
tenk seed germinate in the first year, as two years of germi- 
Mation means two sets of seed-beds and consequently loss of 
land. 


‘The teak seedlings are transplanted from the sced-beda in 
Angnst when they have three pairs of leaves, If transplanted 
earlier they often die; and, on the other hand, if transplanted 
later the “taproot not itifrequently gets damaged while being 
lifted, with the result that the plants wither before being able to 
eatch on to the soil. 


Khair (Acneit Catechu, Willd.) and ain (Terminalia tomen- 
tosa, W. & A.) are also grown in the nursery, The germination of 
hoth is easy to effect, the only precaution taken heing to sow the 
Ain seed on a bed of mixed leaves and straw. This practise saves 
many of the seeds from rotting from excessive moisture and does 
not, ‘retard the germination < Ain is always transplanted, and 
khair is either sown straight into the beds or transplanted. [ 
prefer the former method for khair, as in transplanting seedlings 
they not infrequently die, especially if small. 

The beds are watered every 8 to {0 days during the dry 
season, and at the end of the year, after the break of the mon- 
soon, the one-year-old seedlings are planted out in the forest. 
The Pareh Mahals forests consist chiefly of 30 years’ coppice-with- 
standards. The work is therefore confined to planting up blanke 
which contain not. unnaturally poor svil. The Inst two years? 
plantations bave been, however, fairly successfal, as in the largest 
plantation made in 1902 only 15 per cent of blanks had ta be 
filled up this year and tho old plauts are healthy and have firmly 
established themselves. 

The cost of making the poles came to Re. 1 per 1,000 and 12 
annas for planting the same number of seedlings. 


One of the lirgest plantations being within 4 miles of the 
forest bungalow, | bad ample opportunity of frequently *visiting 
it during the rains, and 1 came to the conclusion that the failures 
were due, toa great extent, to the transplants being small and 
not vigorons when they were sent out to the forest, and this was 
especially the case with khair, I examined the roots of plants 
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that had failed, but could find no trace of insect or fungus having 
damaged thera, 


The reason for weak plants having been produced in the 
nuisery was that the soil had been impoverished by taking out 
successive crops of seedlings and never improving the soil. “This 
year the nnrsery has been well manured before transplanting 
operations commenced, A mistake was, however, made with this 
manuring business, as the heaps of manure were left lying for 
some time on the paths, while the herds were being prepared, and 
they acted as collecting grounds for the cockchafer grubs. 


In the plantations made this year, the soil in the blanks 
being extremely poor, 15.000 seedlings were planted with a hand- 
ful of manure each, at a total cost of Rs. 4. Ifany benefit is 
derived from this addition of mannre the result will be seen 
next year, when the manured and non-manured plants standing 
side by side ure compared. 

My idea of manuring the small seedlings was to help them in 
establishing themselves during the first year, after which they get 
their roots down and can better take care of themselves. The 
question of plantations in dry regions, such as the Decean and the 
Panch Mahals, has been much discussed at various times. Some 
foresters have condemned such works, while others believe that 
good results canbe obtained at a reasonable cost. Personally [ 
feel sure fair results are oblainable even on very middling soil. 
with a limited rainfall, provided that strict supervision is exercised 
hy the superior officer, especially during the critical times of 
transplanting in the nursery and out into the forest, and also the 
difficulty of making a plantation a success will become less with 
years of experience and careful observation. 


“ Double-barrelled” Bamboos. 
By ©. EF. Mewer, LES. 


Somr two months ayo (July) I noticed some ent bamboos 
(Dendroeclanus strictus) 10 miles north of Pyinmana with double 
hollows at their upper ends, aud since then 1 have investigated 
further specimens. 


‘The lower portions of the culms are of the erdinary type of 
Dendrocalamus strictus fourd growing in fairly moist forest, but 
in some cases a partition 1s formed longitudinally some {5 to 20 
feet from the ground, 


‘The partition appears to commence as a filament growing 
longitudinally between the nodes, sometimes straight and in other 
instances developing spirally. ‘This is succeeded by a straight 
partition across the bamboo, whieh thickens in the higher inter- 
nodes until the upper portion of the hamboo becomes quite solid, 
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There is nothing in the external appearance of the hamboo 
to indicate the double hollow. 


The sketches accompanying this note may help to explain 
the appearance of the partition. 


Specimens of bamhoos with partitions are not infrequent in 
forest some 10 or 12 miles north of ?yinmana, and could be 
obtained for any person interested in them. 


T have sent some specitnens to Mr, Gamble (to whom I bad 
written when I first found the double-barreled bamboo, and 
who tells me that he had never seen an instance of such growth* 
during his long experience in India), to the Director of the 
Imperial Forest School, Dehra Dan, and to the Director of the 
Burma Forest School. . 


* Jn the absonce of Majur Train, TM.8,, on tour we submitted Mr, Muriel'a 
eketehes to Captain aa at the Royal Botanic Gardens. Captain, 
Gago informs us that bh heard of ‘the occurrence of the doubles 
Jaret bamboo and that there are. no specimens of it in their Collections 
Mon. Kp, 


The Flowering of Bambusa polymorpha. 


“Warnon’s” lolier in the June uumber of the Indian Forester 
requested a discussion on the subject of the operations to 
be undertaken when the Bambduae polymorpha flowers to promote 
tenk reproduction. I would accordingly venture to give a few views 
on the subject. 


We wish to tnke advantage of the general flowering of this 
bamboo over large arens to help in the natural reproduction of 
teak, and where such natural reproduction is deficient, to introduce 
teak seedlings in patches scattered over large areas, and as we are 
unlikely to have unlimited funds at our disposal for this work in 
order that large areas may be undertaken, our operations must be 
done as cheaply as is consistent with effviency, 


The selection and method of treatment of the patches into 
which teak is to be introduced will require very careful consider- 
ation, Let us first consider what happens in the case of deserted 
taangyas cub in Kyathaung forest. Whether these tanngyas 
have originally been cut in old taungya sites or in virgin forests, 
the yenr after they have been abandoned they get covered with a 
dense growth consisting chiefly of weeds and rank grasses with 
few or no bamboos. After 3 or 4 years the bamboo has again 
extublished itsell on these areas, unless in cases where the taungya 
has been cut on hoth sides of a fairly high spur or ridge, when aa 
arule the bamlco, while re-establishing itself on the slopes, is 
unable, ab any rute for a good many years, to re-establish itself 
along the top of the ridge, and in its plice gn the high ground we ° 
get a growth of cuarse grass, 


Taking tho above into consideration, it would appear that 
whether we cut down the bamboos or not before the bamboo seed 
ripens on the areas that we wish to operate on, we are certain to 
find, that heavy weeding operations are necessary during the year 
following the ‘introduction of the teak seed and probably” for 
several yenra Jater in addition to whatever weeding is necessary 
during the year of introduction, In fact if this method were 
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adopted for the treatment: of our areas, the cost would probably he 
as much per acre as is the cost of our present tamgya plantations, 
and even if the cost were not considered prohibitive for extensive 
operations, it ix donhtfal if the trained staff could adequately 
supervise the snbseqnent weeding operations over scattered areas, 


Let us now for further consideration divide the forest in 
which Hambhuee polymorpha is the prevailing bamboo into three 
classes as follows i-— 


(a) Forest as a rule not very moist and where teak is 
plentiful. 


(b) Forest somewhat moister than in class (a), teak fairly 
plentiful. . 


(ec) Moist forest, teak scarce or absent. 


. Class (a practically never escapes being burnt over hy the 
annual jungle fires ; cluss (4) suffers somewhat less from these fires, 
being moister; and’ in class (¢) large areas often escape altogether 
being burnt over. 


Natural regeneration of teak is, as a rule, good in class (m) 
although the seedlings suffer considerably from fire. In class (b) 
the natural regeneration of teak is usually fair only; the forest, 
being less open and the soil richer than in class (a), teak does 
not seem to spring up so well from seed ns in the former class. 
In class (c) where tenk occnra natural regeneration is usually poor 
or absent altogether, and the introduction of teak into forest of 
this class is, I presnme, what should receive our chief attention 
when the Kyathaung flowers, 


|. As regards the operations to he undertaken to promate or 
introduce teak into the forests at the time of the flowering of the 
bamboo, I would snggest the following :—Operations to he under- 
taken only in fire-profected areas or in arens that can be bronght 
permanently under fire protection, commencing with the year in 
which the bambeo flowers, 


_ Inclass (a) if there is a fair crop of seedlings on the ground, 
except strict fire-protection no further mensnres should he neces 
sary. ‘The seedlings should from the first dominate the young 
harmboos and weeds that spring up when the Kynthaung stems 
die; but great care murt he taken, if necessary with additional 
interior fire lines, to prevent fire getting into the area, 


Tn class (1) if teak seedlings re on the gronnd a aingilar 
treatment vhould suitice with the addition that to admit more 
light a number of the inferior species mixed with the teak should 
be girdled or otherwise killed, 
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Claas (c) will require most careful attention, In this clase of 
forest there is, so far ak my experience goce, as a rule, a fairly 
dense leaf canopy, and a good many of the trees continue in leaf 
the whole year round, ‘The evil is usually rich - generally» good 
sandy loam—and if teak were ever indigenous it was driven outs 
and ‘in my opinion if teak is introduced it will be driven out 
unless we are prepared to take continned mensnres for its protec 
tion. Teak, so far as I have seen, when found in this class of 
forest, ocenrs in patches generally on the higher ground (whieh 
might possibly point to it being the remnant of the older type of 
forest) and its regeneration is poor. Even where enongh light is 
admitted to the soil for the growth of teak seedlings, these will 
rarely spring up. 


Aa we will have to take continued mensures for the protection 
of tenk when established in forest of this description by xilling 
species that encronch upon it, it would seem preferable to seek 
to introduce it into a few large areas rather than into numerous 
small patches, as it is difficult to manage adequate inspection of 
scattered patches with a limited controlling establishment, and 
the advantage of senttered patches is doubtful unless they can. 
receive stifficient attention. Accordingly, as in sneh forest. there 
js little danger of one exterminating other species and gaining an 
unmixed teak forest, T would select: for treatment areas, say, 
half'a mile upwards in length and 80 to 100 yards broad running 
along the tops of apurs and ridges, 


To introduce teak into such selected areas—as entting the 
bamboo would iavelve heavy expenditure and as a considerable 
outlay on weeding is cortnin to he necessary Inter—instead of 
eutting the bamboo [ would towards the close of the hot weather 
(having carefully fire-protected the area during the hot season) 
when all the bamboo seed has fallen, bum the whole area together 
with adjoining arens unless these are rich in teak, This ground 
fire should kill off a laege proportion of the bamboo seed, and 
having burnt the area LT would dibble in tenk seed in lines 
9 feet apart, Teak nurseries should be established on the arens 
undertaken and transplants pnt in when necessary during the 
first’ year, Also hefore burning the area a large proportion of 
the inferior species should be girdled, or if necessary felled 
to admit more light. During ‘the following year tha young 
teak will require assistance from the growth of bamhoox and 
weeds, and 1 would weed them in lines, say, 6 feet wide, leaving a 
line of weeds 3 feet wide hetween cach weeded line. One weeding 
only during the first year following the operations and none during 
subseqhent years might suffice, as usnally the greater proportion 
ofthe teak dominate the surrounding weeds after the first weed- 
ing of their second yenr, 

Forests of class (%) and class (6) in which there was no 
teak might be treated similarly to the above ; but in my opinion 
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if teak ia present and there is no natural regeneration it shonld 
be sufficient to break the ground slightly here and there in the 
vicinity of teak seei-hearers to promote the germination of the seed 
which falls from them without having recourse to fire, bub sunse- 
quent operations to froe the teak seeilings from the snrrounding 
bamboo growth will probably he necessary. In tenk areas when 
natnral regeneration is absent, experiments should be started at 
once to see whether breaking the soil near seed-bearers is snifivient 
to promote the germination of the seed. After the dead bamboo 
stems full. the danger from fire for about the following two years 
will be very serious, and to guard against this in the areas opera- 
tedon we shall live to make our fire protection a little more 
eluhorate with numerous interior fire lines dividing up the area 
treated, 


Operations conducted somewhat as suggested above should 
cost little as compared with the cost of our present taungya plan- 
tations, and if we succeed in establishing teak on the higher 
ground in moist Kyathaung forest, in after years when the teak so 
estublished begins to prodnee seed, with seed-bearers on the 
higher ground, by here and there judiciously killing inferior 
species on the lower ground to wlmit light, and if necessary 
Ereaking the soil in yatelies, it should be possible at a very small 
expenditure to extend the growth of teak over a yearly increasing 
aren, and furthermore it should he possible to regulate the 
percentage of tenk as compared with the other species in the 
resulling mixed forest ; but this will be work for 4 Iter genera 
tion of foresters, 


181A Seplenrber 1903. “« Kwe-ru-Wre-to.” 


Our neglected Commercial Side. 


So striking an instance of the necessity of some such bureau as 
that advocated in an article published under the above title in 
the June issue of the Jadian Forester has come to my notice that 
1 forward tnis note without apology. 


Some months hack, at the instance of the Conservator of the 
Circle, L initiated enquiries regarding the exploitation of and the 
trade in sabai grass (dsckamum anguatifoliuvm, locally known to 
the Uriyas as“ Babuli”), 1 was compelled to trouble 2 or 3 
Forest, ('ficers of another presideney where this grass yields a 
considerable revenue, and all most courteously furnished me with 
valuable information. I farther had a quantity of grass egllected 
ag an experiment and the grass was sent to a paper mill. ‘The 
venture resulted m a dead loss, but supplied useful data for fartiter 
guidance. Within 15 days of completing the transaction, hap- 
proing to look throagh some back volumes of the Indian Forester 
{the property of another officer), I came across an article on 
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“Bhabar grnss and the trade in it” in Vol XIX (Septemher 
1893), This article over the signature of Mr. J. S Gamble is a 
résumé of some reports submitted by several Divisional Forest 
Officers and among them one from this very district, 


On referring back to old records I now ascertained that not 
only was a detailed enguiry made and data abtnined, but also 
an experimental supply similar to my unsuceessfal attempt of this 
year was carried out, without any greater success, so fur back as 
1886. 


So in 1903 we ure exactly where we were seventeen yenrs ago! 


Caatrarce, Gansam District, ©. EC. Fiscrter. 


MEL-OFFICIAL PAPERS AND INTELLIGENCE. . 


The Treatmont of Hardwickia Binata. 
1 snp the enclosed for favour of publication, in the hope that ite 
perusalwill rovoke criticism and discussion and thereby lead to 
a solution of the pnazle which the treatment of the forests of 
Hiracickin oineta certainly is to Koresters who have had the 
good or bad fortune to work them. 


* See advertisument sheets. ~ Hon Ep, 


{p oeaages 
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i imber: <7) says: tl 
ble (Manual of Indian Timbers, pp. 276-7) Bay d 
ieprodtetten % good; "e Bives a ratanion: ol seeds nnd seed 
wring up quickly, but, like those 3 
Indian! tree, Fale ikea to ity Lieto taeda Sent fa se 
winds, until finally the roote ge 
molt cate and the shoots are strong and big enough te Reeet 
into trees, ‘I'he raplings, however, never neem to grow tile % 
but prefer to be separated for some distance, even when the 
are no, or few, other species of tree in the interval. It coppices 
well.” ‘The italies are mineand I should like Madras Foresters, 
who have actually worked the tree as coppice, to corroborate} e 
atatement thus italicised. As regards reproduction by see ‘a 
wish anjan seedlings were like those of sal, for then we shou! 
have absolutely no difficulty in working our anjan forests pete 
in Berar, Ut is a very very far ory iudeed from aal, whic! 
reproduces itself without any trouble on the part of the forester, 
to anjan. 


vp ate tg T 
Camp Carkaina, Berar; 7 E. B. Feananbeg, 
22nd August 1903. . Conservator of Foreats, Berar. 


ls Yo. 352 (Camp), dated the 19th Auguat 1903, 
& af ghee ae pe Ou iterecher of Foreate, Berar, to the 
sional Forest Officer, Buldana, 


I have the honour to address you in reply to your lather 
No. (/48, dated the 11th May last, on the subject of the manner 
of exploiting anjan, 


2 While on tour with you and Rai Bahadur Matsukh Rai 
in Geru-Maturgnon Reserve in December. 1901, I pointed out to you 
(i) that experience in the Nimar Division of the Central Provinces 
had proved thut anjan does not lend itnelf to the coppice treat= 
ment proper; (i) tha’ pollarding hud been adopted with apparent 
suceess for the production of firewood in that division in those 
localities in which that tree, as in Herar, does not attuin a large 
size, and (iii) that we have still to discover by experiment how to 
utilize in an effective manner the periodical gregarious seedlings 
of the species. 


3, Again. in my letter to the Tnapector-General of Forenta, 
No. 230 (Camp), dated the 3rd Junnary 1902, which was published 
in the Proceedings of that officer, 1 wrote as follows: 


Anjan forest.—Thia is here a most unsatisfactory type. 
‘The upecies is incapable of attuining the dimensions of sawyers’ 
timber, and can at most furnish house-posts, But the worst 
‘point about it is that there has been absolutely no reproduction 
for at least 20 years, After each seeding numbers of seedlings 
come up, but all disappear before the end of the ensuing hot 
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wenther. The trea will morovor nat coppice. The trentment 
of the type is hence for the present a pazzle, and only tentative 
methods cin be adopted until we hit upon the right one.” 


_. 4. Tastly, when with yon in Janoary last, I informed you 
that in view of our absolute ignorance regarding the proper trent= 
ment of the species, I had decided to inelude all anjan areas in 
tha category of “ unworkable” in the working-plan now under 
preparation for your division, the object of suet inclusion being 
fo Ieave us a completely free hand to put to the test every pruce 
ticable method of treatment withont the delays (fatal” to the 
success of sch experiments) that would be inevitahle in the evané 
of onr having to refer each time to higher authority in respect of 
each chanye contemplated. : 


5. It is obvions that during this experimental stage we 
ought not to work on any extended scale, if we do not wish to run 
the risk of permanently injuring the forest or ub feast of throwing 
back considerakde areas for a long series of years in the event of 
the tentative methods proving to be altogether ausuitable. For 
this renson Lam strongly opposed to your proposal to work through 
entire coupes at atime, 


6. You wish to begin at once pollarding on this scale. In 
regard to pollarding there are two principal points to be 
established by experiment, vig :— 

(i) The maximum girth up to which a tree if polled will 
Produce strong erect shoots, not merely a buneh of thin weeping 
shoots Tikv those which come wp ow stools cut close to the ground. 


(i) ‘The maximum height down to which a tree may be 
polled while still being eapable of throwing up such erect shoots, 
It is ohvions that the lower we can ent the trees, the better will 
he the yield of wood and the better the class of furesta that will 
result. 


7. Until we gain more or less certain knowledge in regard 
to these two points, we mast content ourselves with experimenting 
in n few, well-distributed sample plots, representing different 
gradients and every class'of sil and subsoil. Fonr-aere plots 
will bo lunge enough for the purpose. In each sample 
plot the polling will be effected at various definite heights, 
from a minimum of IL feet rising by 6 inches at a time, 
to a maximum of 8} feet, Th would not be possible to 
ent higher than this without very great inconvenience and 
waste af time, You will be careful to see that the stems 
cnt, at oue and the same height represent in more or less 
equal proportion all givth classes commencing ata minimum of 
18 inches (the lowost marketable girth for firewood) and riaing 
by 4 inches at a time to the thickest individuals standing in the 
plot. To secure this equality yon shoul, before proceeding to 
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fell, girth all the anjan trees in the plot 16 inches and upwards 
in ‘circumference at 1 fest from the ground, and at once 
record the resulta in a bound register in the manner shown 
below :— 


4. | Gtr meastinen 4 | Newarn rounen at 
ay PROM g 
Fa en Pyne 
gs 7 ; £2) 1g} 2 | 2 8 
SE | Enumeration, | 85 
bee Be ae 
ES ENTE TES And under] Ag 
Ep | tan Ja | Feet from the ground. 
6 é 
fuches. | Tiehes. 
6 20) 4 ae wee ve, 5| 5] 4] 4) 4 
u 20 24 ae a mm 20; 6] 6! 6| 6} 5 
mW 24 8 we am me) 3) 7) 71 71 OL 
v 28 Rivewxwwaeds | | 8) 7) 7) 7, 7 
v 32 36 | a a me a av| 5| 5] 5| 6] 6 
vi 36 40 ecb oh ih ww) 8] 3) 4) 4] 4 
va 40 4 ue uu] 2] 3/3] 3] 3 
vu 44 4s|o + 7) 1) af 1] 2} 2 
Total 186 | 87 | 87 | 87 | 8a | 37° 


ed the namher of stems in each girth-class, 
it will be ensy to effect an equal distribution, as shown in the 
last five columns above. As each tree is measured, the charac- 
teristic number of its girth-class, together-with its serial number, 
shonld he at once marked on it, with white zine paint, between 
Tand 1} feet from the ground. In one and the same plot 
these numbers should, for easy recognition, be painted on one 
and the same side of the stems, say, allon the east or, if on a 
slope, on the Jower side of the slope. They shonld be repainted 
as often as they hegin to he illegible, With the stems numbered 
thus, all subsequent proceedings will be rendered easy and 
systematic. 

The statement prescribed above will constitute the first entry 
for the plot to which it relates, all subsequent measurements, 
countings and other observations being recorded below it in 
chronological serjuence, 

8, In November each year each sample plot will be carefully 
examined and the results observed recorded as just directed above 
under the following heads:— . 

A, Year of observation. ° 

B. In respect of all the stumps of each girth-class polled at 
one and the sume height complete data as under :~- 


(a) Number ofstumps not bearing any rigid erect shoot at all. 
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(4) Number of stumps bearing only one such shoct and for 
the entire class the minimum, mean and maximum distances of 
this shoot from the top of the stump, together with the minimum, 
mean and matimnm lengths and girths (at @ inches from its 
insertion on the stump) of the shoot. : 


(c) Number of stumps bearing two such shoots and for the 
entire class {he minimum, mean and maximum distances of the 
shoots from the top of the stump, together with their minimum, 
mean and maximum lengths and girths (at 6 inches from their 
insertion). 

(d) Number of stumps bearing three such shoots and, as above, 
for the entire class the minimum, mean and maximum distances 
of these shoots from the top of the stump, together with their 
minimum, mean and maximum lengths and girths, 


(e) The same information for stumps bearing more than three 
such shoots. 


In the course of perhaps less than five years (he information 
thus recorded will enable us to decide with certainty at what 
height the trees should be polled in order to give the best results, 


9. This valuable knowledge will at once receive its practical 
application in the event of our failure to discover a method of 
securing with absolate certainty a complete new generation 
by means of seed alone, Indeed, in view of the fact that 
anjan seedlings take a grent many years to reach the 
stage at which rapid upward development begins, it is for 
consideration whether we may not have to adopt pollarding as 
a practieal working system and have recourse to reproduction 
by seed only as a means, first of filling up the, at present, 
rather @pen crops, and, then of keeping up a constant fresh 
supply of goud material for (uture pollarding, “The local demand 
in the case of anjan is exclusively for house posts and for 
firenood. Pollarding will produce stems quite thick enongh for 
the former purpose, and a pollarded forest will retarn a very 
munch larger yield of firewood than a seelling forest. Again, 
we cannot forget the fact that at its best anjan in Berar will 
never furnish large timber. 

10, The beech in Europe, like the anjan in India, will 
not coppice after a certain early age. The result is that in 
many parts of France and on the Swiss side of the Jura Mountains 
itis svbjected to a peculiar system of pollarding technically 
known in French as furetage. It will be best described by 
supposing that we have, to begin with, a crop raised entirely 
froan seed and hence composed of trees consisting each of a single 
stem. In order to get it coppice, this crop must he ent young. 
At this initial stage the trees may, of course, be felled close to 
the ground as in ordinary coppice, and it is obviously advisable 
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to do so, save for very urgent ressons to the contrary. But now 
comes the difference, Many, if not most, of the stools will throw 
up more than one shoot, and the majority of these, heech 
enduring heavy shale well, will survive until the next felling, 
As the object. of furetage is to create and maintain a forest 
composed of individuals consisting each of a clump of several 
stems starting from as near the ground as possible, all the 
aubseqnent fellings must perforce leave the original stool of 
stump untouched, the shoots to be removed being eaé sufficiently 
high above their Trive so that the atuump left may be able to throw 
up ftesh shoots, The necessity of doing as little damage as 
possible to the siems to be left standing (see immediately 
following sentenea} also obliges the woodman to cut well above 
their point of insertion those he has to remove. 


The felling rotation is short (8~12 years), and at each 
exploitation only those stems are removed which have attained 
the minimum exploitable girth, so that contrary to what takes 
place in the coppice method, the crop is never clear-felled. Thus 
from the second exploitation onwards the forest consists of 
clumps of shoots of various ages and sizes standing on one and 
the same oriyinal stock. 


V1. There is no reason why furetage, applied consistently 
with the enltaral necessities of anjan Berar and the 
requirements of the loeal demand, should not. prove to be not 
only entirely suited for onr forests of that species, but even the 
only possible method of working them, The system of complete 
“rest,” combined with the exclusion of fire and grazing, has 
now been tried for the past 30 years without any resntt 
whatsoever as regards reproduction, and this policy of expectant 
passivity must now give place to cultural activity. On the zeal 
and inteNigence with which you carry out the experiments 
ordered in paragraphs 7 and 8 above will depend how soon we 
shall be able to organise our anjan forests on an effective 
working basis and at length obtain some utility from them 
beyond that of occasional grazing grounds, If, as the outcome 
of our -experiments, fureécege is adopted, even their value ag 
grazing grounds will’ be considerably enhanced, for in. forests 
so treated, as the rotations are necessnrily short and the forest 
is never clear-felled, the greater portion of the area can 
remain open to cattle. As Boyne says in his excellent 
work on sylvienlture, “In the Cevennes, in Savoy and in 
Switzerland, in fine everywhere, the system of fivetage has 
been evolved wharcver it was ford necessary to reconcile pas 
turage with reyenvration hy coppice.” If we adopt atotation 
often years, the most promising shoots left standing for three 
rotations will be large enongh to furnish ordinary honse-posts, 
and if thicker pieces were required, the strongest shoots 
still in fall vigour of growth could be maintained up to the 
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Sth, 7th or even higher rotation. Anjan not developed directly 
from seed becomes fally fertile long hefore its 20th yeur, so 
that unrler furetuge effective seed-hearers would, contrary’ to 
what buppens in clear-felled coppice, be never wanting  any- 
where. 


12. Ag regards the third point stated in paragraph 2 above, 
I cannot do better than send you the annexed copy of my 
letter No. 547 (Camp), dated the 16th instant, to the address of the 
Conservator of Forests, Central Cirele, Madras, and in. connection 
with paragraph 5 thereof to ask you to undertake the following 
experiments :— 


T. You will select and permanently mark off three t-aere 
plots, one on level ground, the second on a gentle slope and 
the third on a fairly steep slope. In and around each plot 
there should he a sufficiency of fertile anjan trees to sow ite 
entire area when a gregarions seeding takes place. In each 
plot you will, in a year of gregarious seeding just before the 
sead ‘hegins to be shed, have’ square patches dug up on the 
sqnare pattern 20 feet from centre to centre either way. The 
soil in each plot will be loosened to a depth of 1 foot and 
completely freed from grass and grass roots. One-third of the 
patches will be 8x8’, one-third 10’ ¢10 and the remaining 
third 12’ x12", In the immediately ensuing rainy season every 
pitch will he weeded once in the last week of July. Tlalf of them 
will be weeled a second time in the last week of August. At 
the first weeding the respective totnl numbers of seedlings in the 
patches of the three different sizes will be counted and registered, 
‘The counting will be repeated on Ist November, Ist Febraary 
and Ist May during the first year, and on Ist duly and 15th 
January in the subsequent four years. The data collected 
during’ these five years will probably give us all the information 
we require. At the Inst counting fhe height of the seedlings 
should be measured and the minimum, mean and maximurn 
heights recorded. 

TI, Jn the third yenr following the appearance of the seedlings 
acertnin number of them, not less than 100, will be transplanted 
in. different ways between the lines of patches and the results 
observed during the subsequent two years recorded in fall detail 
in respect of each method of planting adopted. 


III, As some anjan trees are to he met with every year 
in fenit, where emall groups of such trees are found you ‘will 
have a few patches 10'x 10’ similar to those described under 
(1) nbowe prepared in the midst of, and around, the groups and 
emgy on observations ay prescribed under that experiment, 
There will be three such experimental groups, one on level 
ground, anolber on an easy slope and the third on a fairly (not, 
too) steep slope. . , , 
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13. It is hoped that the result of the experiments prescribed 
in the immediately preceding paragraph will be to show us how 
to turn to the hest account both the annual sporadic seeding and 
the periodic gregarious fructifications of anjan. 


14. I need hardly add that unless the experiments ordered 
in this letter are carried out systematically and in the proper 
scientific spirit of enquiry, they will be worse than useless, as they 
must inevitably lead to the formation of erroneous and even danger- 
ous judgments, I say nothing of the time and labour that would 
be thus waste. It does not, however, follow that the instructions 
conveyed in this letter are not liable to be modified during the 
course of the experiments, for circumstances that cannot now he 
foreseen and progressive acquaintance with the conditions of the 
problems to be solved will most certainly call for altered, if not 
entirely new, lines on which the investigation should be conducted. 
In no case, however, ought you to adopt any change of method 
or subject without previous reference to, and the full concurrence 
of, this office. 


Letter No. 347 (Camp), dated. the 16th August 1908, from 
EE. Fernandez, Esq., Conservator of Forests, Berar, to the 
Conservator of Forests, Central Circle, Madras. 

Towe you humble apologies for having so long delayerl ta 
reply to your letter No 354, dated the 15th April last, in which 
yon ask me to «rive you my experience with regard to the sylvienl- 
tnre of the /lardwickia éinata in the Central Provinces, The 
renson for the delay is that we are ourselves engaged at present 
in trying to resolve in a practical manner the question of the 
sylviculture of this tree here in Berar, and are no further advanced 
now than we were when we took it up 20 months ago on my 
starting enquiries preliminary to the preparation of a working- 
plan for the forests of the Buldana Division. On that oecasion 
T wrote as follows to the Inspector-General of Forests on the 
subject :— 

“ Anjun forest. —This is here a most unentisfactory type: 
‘The species ix incapable of attaining the dimensions of sawyers’ 
timber and can at the most furnish small house-posts. But 
the worst point ubout it here is that there haa been absolutely no 
reproduetion for at least 20 yenrs (I should have moro correctly 
anid 30 years), althongh there has been abundant seeding every 
3—5 years. After each seeding numbers of seedlings come up, but 
all disappear before the end of the ensuing hot weather, The 
tree will moreover not coppice, ‘The treatment of the type is 
hence for the present a puzzle, and only tentative methods can 
be adopted until we have hit upon the right one.” : 

2. In the Central Provinces there are, so far as I could 
judge, two distinct anbtypes of anjan forest necording as the 
‘underlying rock is sandstone or trap. 
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8. On sandstone the tree attains to magnificent proportions, 
reaching a height of 0—}00 feet, with a clean cylindrical bole of 
40—~60 feet and adiameter of 7-12 feet. Such is the case ia 
Punasa and Chandgarh in the Nimar district. In the former forest, 
when I saw it for the first time, nearly 30 years ago, seedting 
soprodnetion had heen making excellent progress, for in most places 
(save, of course, where the soil and situation excluded the species 
altogether) the seedlings were wnmerous enough to produce a fairly 
dense forest if all of them grew up to the dimensions of trees. Up 
to the reservation of Punasa, only a few years previously, every 
attempt, as Colonel Keatinge, who had ruled over British Nimar as 
Political Avent, has left on record, had been made to get rid of 
the forest and replace it by field crops, but the forert reappenred 
almost as fust as it was destroyed, ‘To one acquainted like yourself 
with the system of cultivation followed in those days by the semi- 
savage tribes of the Nerbudda valley, it is superfluous to say that 
the ground was never completely cleared of forest, numerous trees 
of seed-benring age were left seattered al) ronnd smi] aver the fields, 
The seed fell from these trees on the newly broken Jand, now at. 
last alsa freed to a great extent of grass, and the resulting seedlings 
came up under the most favonrable condition for survival. The 
subsequent cnilivation of the soil, limited to a mere scratching of 
the surface, leit. an appreciable proportion of the seedlings uninjured 
to continue their development, and as the field was abandoned as 
soon as the soil showed the first signs of exhaustion, the young 
plants were left in complete possession of the ground, In this 
connection 1 cannot do better than quote from my letter to the 
Inapector-General of Forests already cited :-—~ 


“ Ag already explained above, we have still to devise a means 
of saving a sutneient proportion of the myriads of seedlings that 
make their appearance at each periodic fructificntion of the 
species, There is no doubt whatsoever that the death of the 
secdlings js due to their inabiity to force their long slender 
taproot down deep enougs through the matting of grass roots 
occupying the soil everywhere to a depth of 1—2 feet, 
Experimenta) sowings made by me in Nimar showed that the 
anjan seedling develops in ite first three months, if not impeded 
in its growth, a {uproot more than 6 feet long in ordar to reoch 
the permanently moist layers of the soil and thus obtain sufficient 
moisture to continue its vegetation thronghont the trying period 
succeeding the cessation of the rains, and to start back into full 
vegetative activity during the height of the ensuing hot weather, 
In the Punasa forests in 1874, when I took over charge of them, 
Tfounde the most perfect new reproduction wherever there had 
regently been field cultivation. In this year the tree seeded with 
its usual profusion and in the ensaing rains the ground every- 
where was so covered with its seedlings that it was impossible to 
put one's foot down anywhere without stepping on one or more 
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of them, In Octoher the seedlings began rapidly to wither, and 
by the middle of tle hot weather there was searcely a single oné 
alive, the inability of the taproots to penetrate through the dense 
mass of grass roots was the cause of their death. Hence the only 
thing that will save a snfficient proportion of the future crops of 
seedlings that are bound to. appear after the several successive 
fructifications will be todo something whereby they may be atle 
to get their taproota down into the permanently moist layers of 
the soil. ‘Phe experiments that, will be preseribed in the plan will 
have this end for their objective.” 


During the 7 years that T was able to continue my observa- 
tions before I was transferred to the United Provinces the 
seedlings of pre-reservation days continued to strengthea them- 
selves and develop, but no new contingent of seedlings survived 
to swell their surbers, and in my inexperience and under the 
influence of the erroneous iden, unfortunately still very generally 
prevalent, that the exclusion of fires and cattle was the one 
panacea for all our forest ills, | attributed the death of the new 
seedlings exclusively to the annnal conflagrations lighted by incen- 
diaries, who thonght that they would by sneh means compel us to 
abandon conservation. We are now wiser, for we have learnt that 
more than 20 years of successful fire prevention have given ns no 
better results. ‘The seedlings are as usual produced in countless 
numbers after every periodic gregarious seeding, but, heing unable 
to push their taproota down deep enough, they ali perish in their 
very first year. 


4. On trap the anjan is a very small tree and has quite a 
different habit o! growth. Moreover, besides the periodie grega- 
tious seedings, a few trees here and there, seattered or in  smatl 
groups, are to he met with every year in fruit daring the interval, 
Nevertheless reproduction is no more successful here than in the 
sub-type growing on sandstone. Indeed, the chances of survival 
on the chiss of trap affected by the anjan_ are less favourable 
than on sandstone, which always offers namerons deep ros 
for the downwaril development, of the taproot of the seedlings, 


5. I feel certain that my diagnosis of the reason of the 
failure of anjan to reproduce itself from seed is absolutely correct, 
and that tie only remedy for it is to devise come practicul 
and therefore necessarily cheap method of keeping down the 
grass at numerous points not too far aparé from one another in 
anticipation of a yregarious seeding. 1 woul eneonrage as much 
as possible grazing while waiting for this event, and then in the 
immediately following dry season prepare properly dfstanced 
patches at Ivast lu’ x 10’ in size for the reception of the sad. 
If necessary, 1 would supplement the naturally fallen seed by 
sowing with the hand. ‘The patches shonld be weeded once to 
keep the soil in them sufficiently free for the rapid downward 
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extension of the taproots of the seedlings. As anjan bears trans- 
planting well, 1 would utilise superiluous seedlings from the 
patches froin their third year onwards (younger seedlings would 
not Le robust enough) to fill up the intervals between the patches. 
An ideal method would, of course, be to grow agricultural crops 
on the ground up to, and including, the seed year, but it would 
beimpossible to find a sufficient number of persons complacent 
enough to take up the cultivation on the condition of clearing 
out at the end of the rainy season immediately following upon 
the fall of the seed, Grazing must, of course, be absolutely 
excluded until the young crop is tall enough to be safe from injury. 


6. Before deciding to write this letter I asked our old 
friend, Mr. T. B. Fry, now in charge of the Central Forest Circle, 
Bombay Presidency, to give me the benefit of his long experience 
of the anjan in that Province. A copy of his reply is annexed. 
At the same time I would ask you kindly to favour me with 
your own experiences and views, 


Letter No. 1558, dated the \1th August 1903, from 7. B, Frys 
Heq., Conservator of Forests Central Circle, Bombay Presidency, 
to the Conservator of Forests, Berar. 


In reply to your letter No, 412.of 3rd intstant, T have the 
hononr to say that our experience regarding the natural repro: 
duction ofanjan appears to be much the same as that which 
yon have described as taking place in Berar. The tree seeds 
more or less irregularly every year and abundantly every third or 
fourth year, but in spite of this one never finds a dense growth of 
saplings. Throughout Khandesh and Nasik, where the tree is 
fairly abundant in parts, I have almost invariably noticed that the 
trees are dotted about singly 20, 30 or more feet apart. In onr 
case fire and grazing may have had something to do with this, 
especially in Khandesh. If we could protect seedlings from these 
two dangers, I believe that many more of them would survive, 
though possibly the open nature of the forests in which the nnjan 
grews may have something to do with the great mortality 
among the seedlings. Perhaps they cannot stand the fierce hob 
weather to which they are exposed, and something might be 
gained by introducing nurses, 
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V-SHIKAR AND TRAVEL: 


Tho Indian Pheasants and their Allics, 
By F. Fiyy,, B. A. F. 7.5. 


(Continued from page 420.) 
Cnarrer IX, 


QUAILS. 

Tue partridges being now disposed of, we come to the quails, 
under which heading, as I gaid in the introduction, are included 
all the smallest members of the pheasant family, having the 
closed wing under five inches in length. ‘The term, like * teal 
among the ducks, is somewhat conventional, for just as some 
small dncks, such as the whistlers, are called “teal”? though 
their relationship to the proper teal is obviously small, so some 
of the “quails” are evidently tiny partridges rather than close 
allies of the typical quails. Whatever their real relutionships may 
be, the ten little game birds which are popularly known as quails 
are separable as follows :— 


The Mountain quail hy having the tail well-developed, 
nearly as long as the closed wing ; other quails having very short 
tails. 

The Stout-billed bush quails (2 species) by their thick, short 
pills, and short but well-formed tails about half as long as the 
wing. 

The Slight-billed bush quails (4 species) by having ordinary 
bills and well-formed tails about two-thirds as long as the wing. 


The Typical quails (3 species) by having no noticeable tail at 
all, the tail feathers being not only less than half as long as the 
wing, but so soft that they are not easily distinguished from the 
ordinary plumage of the romp. 


It should be noted that the so-called Button quails or 
Bustard quails do not belong to the pheaeant family at all, but 
form a curious little group of their own, the Hemipodes, which 
will be dealt with at the close of this series. They have the 
same sult tails as the typical quails, but differ from them and 
from all other Phasionide in haviug no hivd-toe,* no web at the 
base of the toes, and only a single row of scales down the front of 
the shank. The bead has also a quite different expression from 
that v® ordinary quails, the bill being longer and the eyes 
yellowish white. 


t * The Australian Plain Wanderor ( Pedionomes turgeetus) lias a hind toe 
and gome Australian Hermipodes have short stout bills, but the above ehurnc- 
ters will diagnose all Indian species, ‘ 
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The typical or soft-tailed quails fall into two sections, one 
containing the common Japanese and Rain qnails, with the sexes 
not very different and about a dozen feathers in the tail, and the 
other the little painted quail, in which the male and female Gita 
extremely unlike and there ure only eight tail feathers. ‘ vs 
plumage in these quails is marked conspicuonsly with lig 
streaks above, and there is no spur in either sex, though this does 
not prevent the males from fighting furiously. ‘They live always 
on the ground, and are more or less migratory. 


Tue Common Quait. 


Coturnie communis, Blanford, Faun. Brit. Ind., Birds, Vol. 
IV., p V4. Native names:—Bater, Bara bater, Gagua baler, 
Hind.: Butairo, in Sind ; Butré, Bengali; Gundri, Uriya; Sotpol, 


Manipri ; Rotah Suvvad, Assamese; Bur-ynitjd, Gulvganj, Poot 
and elsewhere ; Burli, in Belgaum ; Gogari-Pellachi, Telugu; 
Peria-ka-deh, Tamil; Sipale haki, Canarese. 


Both sexes of this species are much alike, the plumage being 
& mixture of black, brown, and buff, streaked with cream colour 3 
there isa conspicuons eream streak down the crown and eyebrow 
stripes of the same colour. Below, the plumage is buff, darkening 
inta reddish brown on the flanks, which are spotted with blackish, 
and boldly marked with whitish streaks. The pinion quills are 
brown, with buff bars on the outer web. The bill and eyes are 
dark and the feet flesh coloured. 


The male hos the breast without spots, and the throat dirty 
white with a dull black mark shaped somewhat like an anchor, 
the shank running down the centre of the throat and the arms 
eurving up on each side. The female has the thront plain 
whitish, but the breast is spotted with black. Although there is 
@ good deal of variation in tint in this quail, Indian specimens: 
are on the whole true to colour, though some males occur 
with a rusty ground colour on the throat; in Europe this, 
and even the marking, is more variable: and thie part of 
the plumage may be entirely dark or rusty brown, This 
quail is about eight inches long, with the wing, which is 
longer in proportion than in any other bird in the family, four 
to four-and-a-half inches; the shank is about an inch long. 
The hens run longer than the covks, though the difference is not 
striking. The weight is between three and four ounces. 


This is the most widely-spread and thoroughly migratory 
species of the present family; it is found over most of Europe, 
Asia, and Africa, breeding in the northern parts of its range 
and moving southwards in winter. Great numbers are*eanght 
on migration and many must perish at sea; i remember, ten 
years "ger I saw one poor little thing try to board a ship L was 
on in the Red Sea, and, striking the side, full into the water. 
Another, less utterly exhausted, was caught on board and 
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ultimately reached the London Zoological Gardens. Most of 
our Empire is visited by this bird in winter, but it is most 
abundant in Northern India, rare in Burma, and absent from 
Ceylon and Tenasserim. Some come by sea on to our Western 
coasts—Sind, Catch, and Guzerat—but most cross the Himalayas 
from Central Asia, and these arrive earlier. 


‘Their distribution with us varies with the season they 
encounter on reaching India. If there is plenty of food in the 
north, most of them stay there, but in years when the crops are 
deficient there, they move southward to a greater extent ; more- 
over, in some years a great many more birds arrive than in others. 
In the Calcutta bazaar during the seven years I have watched it, 
quails only came into the ordinary bird-sellers’* hands one winter, 
about two years ago if I remember aright; then the men had 
plenty of them, and they were reported as being unusually 
common in Bengal. Ordinarily only one man in the Calcutta 
bazaar has quails, and he gets the birds from up-country and 
keeps and feeds them for months; being a resident and consider- 
able dealer, unlike the men who only come in the winter to 
eell birds more or less locally captured. 

The quails come in across the sea from the west before the 
end of August, and about a fortnight later the main body from 
the north arrive, At the end of February they begin to draw 
northwards again, and if the south of India has not come up 
to their expectations, the north will be full of them in March. 
Some will linger in the suuth for a time as others had done in 
the north, but in any case hardly any will stay behind 
permanently and breed with us. 


They migrate at night as a rule, though stray specimens 
may be seen, at sea at any rate, by day. Mr. Hume describes how 
on one moonlight night in April a few miles from Mussoorie, a 
huge cloud of them, “many hundred yards in length and fifty 
yards I suppose in breadth,” passed over him quite low down, 
That the quail is more or Jess nocturnal I have littledonbt. A 
specimen which I kept years ago in my rooms at Oxford was quite 
as active by night as by day, whereas ordinary birda will go to 
roost in a room quite irrespective of the artificial light of lamps 
or gas. For the same reason quails are very unsuitable inmates 
for s mixed aviary, unless they have a wing cut,as they will get 
restless at night and fly up against the roof, to the detriment not 
only of their own personal appearance, but also of the peace and 
happiness of the other inmates of the place. 

Aspecial place for qunils, where these birds may be kept for 
food, sffonld, however, it is said, be kept dark to prevent their 

— 


*Quait “wore very plentiful round Caleutte in Decombur-Junuary, 1800- 
1900, goo hugs heing made in couple of hours’ shooting. ‘The birds’ were 
algo plentiful im the Dun (N. India, in the autumn of 1900 and spring of 1002, 
sHon, Ep, 
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fighting, ‘The floor of a “quailery” should be well supplied with 
sund,and fresh turf, white ants occasionally, and a constant 
supply of water inv small trough should be provided in addition 
to their ordinary food of miliet, Thus treated they will keep 
fat and healthy, and, as many people know, be of the greatest 
use in the hol weather As they are even better to cat when 
properly fattened than when killed wild, it is not only humane 
bat politic to treat them as well as possible, as is the case with all 
other animals in a state of captivity or domestication. 


The natural food of this quail is millet and other grain when 
iéean get it, aul at other times grass-seed and small insects chiefly 5 
it feeds chiefly in the morning and evening, resting in the middle 
ofthe day. Here and there a few pairs remain and breed with us, 
even in the enst as far as Parneah and south in the Deccan, 
‘These, however, are not of a resident strain or race, such as exists 
in some other countries which quail also visit as migrants, but 
birds which hy some necident, such as one or both of the pair 
having been wounded by shot, have been unable or unwilling to 
depart with the rest of their kind, 


Though the male has the reputation of associating with 
several females where the species is numerous, he appears to pair 
with one only in India; the nest isa mere hollow in the ground, 
ueually with more or less of a lining of grass, In India ten eggs 
appear to the largest clutch, though up to fourteen may be Inid in 
Europe. 

These eggs aren little over an inch Jong, and are speckled with 
hrown on a half ground, the markings varying a good deal. ‘They 
may be found in March and April. Inthe latter month this 
bird was observed to be breeding abundantly about Nowshera 
in 1872, which was nan exceptionally backward yenr, so that 
the quail had evidently decided in’ many cases to make the 
hest of things where they were and not go north, since they 
should have all been out of India a month later in the ordinary 
way. 

The cock quail isa pugnaéious little wretch, and is often 
kept by natives for fighting, as he used to he also by the ancient 
Greeks. ‘The latter nsed, hesides setting the birds ‘at each other, 
to indulge in aneven more feeble sport, which consisted in putting 
one’s bird in a ring when the other player tapped it on the head 
with his finger, and won the game if the bird ran ont of the circle. 


In Calenttn [have now and then seen in the quail eages a bird 
ofa lurid red ochre hue, evidently stained with some dye: and 
Tam told on good authority that the said dye is nothing more or 
Jesa than the saliva of a pan chewer, sineared on the luckless bird 
to stimulate its courage; certainly such an application would 
infuriate a white monse, I should think! Presumably the bird 
which, after this doctoring, permits itself to be defeated is frugally 
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sold as ati edible; but after this [ rather draw the line at red 
quails in that capacity. In China the unhappy quail is said 
fo be brought to an enhanced state of irritability by baths of 
hot tea. 

: The note of this quail is unmistakable, being a distinct 
tri-sylluble, the first note being the longest; many attempa 
have been made to render it in words, such as “Wet my feet.” 
‘This is only uttered by the male, but some small chirping 
notes are emitted by both sexes. 

Their haunts are in crops and the stubble of these, grass, 
bush jungle, any low cover in short, and they afford more good 
shouting than any other bird of this family in India. Their Night 
is low, straiyht and swift, and one has been seen to escape from 
a harrier by sheer speed, but then a harrier is not avery swift 
hawk. They are olten very unwilling to rise, and T have even 
heard of one being trodden upon, which is what one might call 
falling a victim to a policy of lwissee-faire, 
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The Lumberman and the Forestor.” 


By Girrorp Pincnor, 
Forester, U. 8. Department of Agriculture. 


Tr is only a few days since President Roosevelt, speaking 
to the Sneiety of American Foresters, a body of professional 
foresters, said that in the final analy the success of forestry 
must depend upon the attitude of the lumbermen toward it. [Vide 
p. 301 of this volume,—ITon. Ep.J That view is accepted’ and 
believed by no one more completely than by the foresters, and 
it is, first of all, for that reason that Tam glad of this opportunity 
to say a word to you. I realize that the great majority of the 
timber lands of the United States will pass through your hands 
first or last, and that upon your attitnde toward them will depend 
the final result, not only to you in your business, but to the 
nation at large in the perpetuation of its forests. 


One of the recent tendencies in the lumber business has been 
to reduce waste in every possible direction. You have taken thiz 
up first of all in the mill; it has gone from the mill to the woods 
and the methods of logging, and in many parts of the country 
has already beyun to affect methods of cutting. This tendeney 
to avoid waste, to make better use of natural resources, is not 
confined to the lumber trade by any means, It is characteristic 
now of all the industries of the United States, and is the logical 
ontcome of the economic situation, just as, in my belief, the 
interest of the Iumbermen in forestry must necessarily be the 
logical outcome of the economic conditions under which the 
Inmber business is placed. You have naturally and logically 
moved forward step hy step in this progress of eliminating waste, 
making more out of the material with which you have to work, 
Tt ia perfectly logical and natural, therefore, that the next step 
for you to consider ig the use of your standing timber, not 
merely for itself alone, bub also in relation to the value of the 
Jand to you Inter on. That is the whole essence of forestry. 
As President Roosevelt has phrased it, “The principal idea in 
forestry is the preservation of forests by wise use,” and the 
conception upon which the whole matter is based is simply the 
question of whether or not you intended to get a second crop, 


The old idea that the forester was the enemy of the lam= 
herman, and, above all, the enemy of cutting timber. disappear 
ed Jong ago from the minds of foresters, or rather friends of forest- 
ry—for no true forester ever held it—and iv rapidly disappearing 
from your minds and those of other Inmbermen, Afid that is 
perhaps the happiest aspect of the whole situation, fer the perpet= 
nation alike of your industry and of forestry depends upon 


* Address deliered hufore Convention of a 


E : tional Lumber Manufacturers’ 
Association, Washington, D.C, April 20. 19 
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stop short as soon as the conrse of technical instruction was com~ 
pleted. In the event of anything heing done, ib should he 
incumbent upon the State to provide positions in which those 
foresters who had snecessfully passed through their studies could 
advantageously utilise their knowledge so as to warrant the 
expenditure of publie money for educational purposes. Any 
attempt to solve the problem of British forestry cannat be 
satisfactory unless it is carried out in a wholehearted manner, 
No amount of mere tinkering will assist the matter one iota, but 
would give rise to much dissatisfaction amongst the public, who 
would Tnok upon it as a nacless expenditure, unless some really 
permanent and profitable object was to be attained, and any 
adverse attitude would probably end in a retrogressive movement, 
causing any eiTeetual solution to be postponed indefinitely. 

Any extensive improvement of British forestry can only be 
accomplished by forestry becoming a great State industry. To 
any one who has given serious thought to the question this is 
a foregone conclusion, as no individual efforts on the part of 
private persons can ever succeed in giving the country a reliable 
supply of timber in large enough proportions, It is the aim of 
those persons who have the question most at heart to place the 
country in a position independent of foreign competition as far as 
coniferous timbers and those hardwoods which can be grown to 
perfection in our climate are concerned, and the only way in 
which this can be done is for forestry to be conducted on 
tommercial lines absolutely controlled by the State, with the 
exception of {lose woodlands already in’ cultivation by private 
ownore, which, by tho way, if impraved, wanld nct aga welcome 
supplement, although their present’ unsystematic condition 
renders them scarcely worth consideration. The astounding fact 
that there are 21 million acres of waste land in the British Isles is 
a standing disgrace, reflecting adversely upon all our national, 
political and social economic systems. The future historian as 
he turns to this fact will be amazed at the immense and 
paradoxical fully of onr times. Qur overcrowded towns glutted 
with a superfluily of both skilled and unskilled labour, our depopu- 
lated rural districts deserted for the towns and arid wastes and 
barren plains of far-of countries, will present to him a mysterious 
and inscrutable problem, particularly as we have within our reach 
a natural mine of wealth totally nnexploited not only capable of 
ent’ new raral popalation, but with 


giving employment to a 
—Pimber Trade Journal, 


untold commercial possibil 


. 


THE LUMBERMAN AND THE FORESTER. 539 


your attitnde toward this single question : Do you or do you not 
Intend to get a second crop ? 

Tam very far from wanting to disenss with you the supplies 
of standing timber or the prospect of a timber famine—questions 
with which you are more familiar than Iam but it is perfectly 
obvious that the supplies of certain kinds of timber are rapidly 
disuppearing, that the Inmber trade is falling back year by year 
on poorer material and longer hauls, and that the question of its 
continuance is already demanding an answer 

This is purely a business proposition which T want to lay 
before you, Lu he considered, accepted, or rejected on a business 
basis. Forestry deals with the forest in some ways with which 
you have but an indirect interest. 1am not talking now about 
the effect of forests on the flow of streams, on winda, or on the 
general prosperity—matters of vital importance in their place; 
but the question I want to bring to you is simply this: Is it 
worth your while, from a commercial point of view, to consider 
the forest asa part of your plant, and from that point of view 
should you cut off your timber and let the land go back for taxes ? 

Let us take an illastration. Suppose any one of you has a 
tract. of timber land in Arkansas, for example ~for we have some 
good figures for that State. You find that under certain 
conditions, which make practically no differencein the cost of 
getting out your logs—and it is the business of the Bureau of 
Forestry to ascertain. what those conditions are—you can get 
a second crop of the same amount off fhat land in forty 
years. It will be a man’s tendency, as it was mine when [ 
hegan this work, to think af forty years ava very long time, a 
period bevond ordinary calenlation, hardly worth while to figure 
on, Nevertheless, if I interpret the economic tendency of the 
country a¢ all rightly, men look farther ahend now than they once 
did, and it is very well worth their while to do so. We will say 
that in forty years you can get a second crop on that land eqnal to 
the first. We take the stumpage at its present value, with taxes 
as they now stand, and we estimate the expense of protection 
against fire and theft. We find in this particular case that the 
returns on the capital invested for thos» forty years is 6 per cent. 
net. That is caleulated on the basis of the present valne of 
stumpage. We all know that the value of stumpage will inerease 
largely in forty yenrs, The matter hecomnes, then, simply a 
question of whether ov nob it is worth your while to take the inci~ 
dental risics ond hold your land for forty yeara rather than to put 
your money into something else. But it is nota question of 
whether yon will put the money hack into your land after taking 
the timber off of it, but whether you will take the timber off in 
shch a way that when you have ent over the Jand it will bo in 
condition to go on producing timber withont further expense, 
Either the timber land is part of the manufacturing plant, or it is 
not, and that is the whole difference, 
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If you are the owner of a mill, as of course you all are, you 
must necessarily consider, if you want to keep that mili in 
Fermauent operation, how much land you need to grow timber to 
supply you with your daily cut, Then you have a complete plant 
which is like a machine shop, turning out material for its own 
needs, From the point of view of the forester, where a business 
question is as clear cut as that, it becomes as foolish to destroy the 
productive capacity of your land as it would be for the owner of a 
machine shop, when he had an order for a shaft or a cog wheel, to 
take thal shaft or cog wheel out of his own machinery and sell it 
rather than make hig machines produce it. As I have said, and 
repeat, this is purely a business question. 

The Bureau of Forestry offers certain assistance to lumber- 
men in preparing the basis upon which such questions can be 
most. intelligently fecided. What it does is simply to put a 
certain atnount of (rained skill at your command. You pay the 
expense and we prepare for you the necessary figures, The way 
we do it is to send a man to the spot, who finds out what there is 
on the ground, with special reference to the smaller sizes—-how 
fast each diameter class of trees grows, how much will be left of 
certain sizes after cutting out others, and how much will be 
standing to the aere after a definite number of years. We put the 
thing purely and entirely on a business basis. 


These methods of forestry are not at present ag fully applic 
able everywhere in the United States as they will be later on, and 
it is as far from me as possible to want to urge any man to adopt 
the methods of forestry unless they are going to pay. The 
arrangement we make with timber owners is never that they shall 
be compelled to apply the plans we submit, but always that they 
shall apply them or not as they find it wisest to do, I would’ be 
exceedingly sorry if any man should take up» proposition in 
forestry and apply it if he was not contident it would turn out well, 
heeause this is not a question of a few days or merely for present 
conditions, 

What I have been describing to you is, of course, only one of 
the ways in which the Burean of Forestry is attempting to serve 
the lumber interests of the United States, Another is a very 
extensive series of timber tests which we are just taking up to 
learn the comparative merits of different timbers for different 
purposes: and there are many others, some dealing directly with 
the lumber interests and some indirectly. But the essence of 
what T have to say to you to-day is simply that this matter of 
practical forestry is presented to you as a business propositjon to 
be accepted or rejected as a business proposition, and that m 
interest in it and the object of my presence here is simply to ai 
you whether it, is worth your while to consider your forests as a 
part of your plant or whether it is better worth your while to 
abandon them after they have heen cnt, 
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1 chal be very glad, indead, if I ean anawer any questions 
which may come up now or later on, and I shall be especially glad 
ifL or any other member of the Bureau of Forestry can be of nse to 
yon, individually or collectively, in any possible direction, There 
ins bean too longa feeling that the foresters were trying to force the 
lumbermen todo something or other against the Inmbermen's will. 
Lthink it is time for the lumbermen to give the Burean of Forestry 
fa chance to do some things which they would like to have it do. 
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Notice to Subscribers. 
Mk. EB. P. Srenving, Honorary Editor, having proceeded on six 
months’ furlough to Kerope, Mr. R. Melntosh has undertaken 
to act temporarily as Honorary Editor until Mr. Stehbing’s 
retnre, A)l contributions should be addressed to R. McIntosh, 
Honorary Kditor, Deira Dun, United Provinces. 


‘The Commercial Value of Mhowra (Bassia latifolia, Roxb.) 
Seeds. 
By G. M, Ryas, ILLS, LASS. 


Tr might interest: Forest Officers in the Bombay Presidency, 
and also other parts of India, to hear, in case information on the 
snbject has not already reached them, thut a brisk detnand has 
just set in in the Bombay market for Mhowra seeds, A certain 
demand for this minor product has existed, it is true, during the 
past few years for various purposes, as the export returns quoted 
Inter on show ; but the present demand appears to be quite distinet 
from the previously existing one, brought about apparently by a 
discovery in Europe of a new nse for the oil from the seedss and 
the supply, judging by information obtained in the Bombay 
market, appears to be unequal to the demand. 
A gentleman in one of the leading firme in Bombay, tmder date 
Qnd October 1903, referring to Mhowra seeds, says: “* We bought 
only yesterday at Rs, 5-8 per ewt., but this was an unnsual price ; 
i you may take Rs, 4-8 per ewt, delivered free railway station in 
Bombay us a reliable rate. Prices of Mhowra seed fluctuate a 
great deal, but I have never seen them helow Ks, 4-4 per ewt.” 


Amother large firm received an order from England on the 
Srq instant for Mhowra seeds at £8 29. 6d. per ton, but have been. 
unable so far to execute it. Such being the state of things, it 
seems incumbent on me, with a knowledge of the facts, to make 
them knowa, and it is felt that by doing so through (he medium 
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of the dudian Forester some henefit might accrue to the State 
thereby. An eye ought certainly to he kept on the Mhowra seed 
collections wherever the tree is found in any quantity, and if timely 
arrangements are nade for the Departmental disposal of the produce 
some additional revenue may possibly be realized in certain locali- 
ties from this produce. ‘The market value of Mhowra seeds is 
higher than for myrabolams,and if it is considered desirable in the 
interests of the State to dispose of the Jatter minor product 
annually, why not so with Mhowra seeds ? 


It might be urged that the collection of seeds will interfere 
with the local requirements of the people, for almost everywhere oil 
is expressed from them for domestic purposes ; but if the right to 
collect the seeds is farmed out, or a duty levied on the amount 
exported from a district, there need be no apprehensions on this 
score. It might be thought, also, that the collection of seeds 
will restrict the collection uf the flowers—a product which is 
also an important article of minor produce; but fortunately no 
apprehensious need be felt on this account also, for it is only 
the fleshy corolia of the flower which is gathered, the calyx and 
pistil and ovary being undisturbed, In some parts of India the 
prodace is evidently “being collected to a tolerably large extent, 
Judging by the export rettms, but no record exists in the Forest 
Administration Keports of any revenne heing realized by the State 
from it. * 

Disrainvtion. 


So far as the Northern Circle is concerned, I am aware thut 
a large quantity of Mhowra isto be found in the Panch Mahals, 
for during the severe famine of 1819, when there on famine duty, 
its majestic form in plices was prominently brought to my notice, 
and doubtless i the other districts of Guzerat, even where no 
forests exist, such as Broach and Khnira, the tree will be found 
in fairly large quantities also In the Mandvi Taluka of Surat 
it is abundant.f In Khandesh the tree is fairly common on the 
Satpuras and Satmalas. 


Sir Dietrich Brandis, in his work Forest Flora of Novth- 
West and Central India, says: “It is cultivated, propagating 
itself by self-sown seedlings, and protected in’ most — parts 
of India, In the Panjab it is grown in the Sub-Himalayan 
tract and the outer valleys as. far as the -Ravi, but not 
commonly in the plains; abundant in all parts of Central India 
from Guzerat, to Behar. There seems no doubt that the tree 
is indigenous inthe forests of the Satpura Range of Western 
India “above Ghat and _perbaps also of Enstern Kernan,” 


© In the Contr] Provinces Malm and Achar ave shown, in Form No, 98 as 
having boon expluiied in 19U0-01. Mahua is possibly Bressia latifolia’ but 
what Achar is Ida not know. 


+H ia almndant 20 years ago, and the number af trees may have been 
reduced sinee, but about this L have no information at present, 
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Mr. Talbot in his hook The Trees, Shrub, and Woody Climbers 
of the Rumluy Presidency, says: “lt is common in the dry 
forests throughout the Presidency, also in the Konkan and North 
Kanara forests, bat nowhere abundant in them.” In Thana 
it grows to advantage in the drier parts of the districts, away 
from the seacoast, the best specimens heing found perhaps 
in Murbad and the Mokhada Petta—a_ tract of broken hilly 
country about 2,000 feet, which forms the western projection 
of the Ghats, The tree, which is familiarly known as Moho by 
the natives all over the district, is scattered in all the forests, 
though it is smaller in size in the Bassein seacoast taluka than 
further inland, It is never seen lopped for tahal for rah,* or 
cut for any other purpose, Hence it is invariably a much larger and 
more imposing tree than many others, both inside and outside the 
forests, Itattains a height of about 30 to 40 feet and a girth of 
abont 5 feet, and possesses a dark coloured bark, and seems to be 
of alight demanding habit. Tt is a fertile cause of forest fires 
all over Thana, for in order to facilitate collection of the corollas 
the area nuderthe crown of a Mhowra is cleared of all growth, and 
the lazily disposed effect this by borning the patch underneath, 
and the lire in most cases spreads into the forest. In spite of 
notices and orders catitioning the wild tribes against carelessness 
pect the evil continues, The only effective check 
against this is arresting the offenders and having them prosecuted, 
and this is commencing to have successful results, judging by the 
latest returns for fires from this cause in Central Thana. 


Economic Users. 

Leaves. —Duting the famine in the Panch Mahals in {899-00 
the leaves were extensively collected and nsed as fodder for cattle 
jn that district, especially in the vicinity of large towns. In the 
‘Thana District they are used as wrappers for stall pareels by 
small shopkeepers and as dinner plates. 


Flowerg —The flowers are of a very pale yellow, and appear in 
March after the leaves have fallen, ‘The corollas shortly afterwards 
get detached from the calyx and begin to full to the ground 5 after 
Fhis the new flush of leaves, which ave ruddy or a duff pink and 
brown appear. It is during the cool hours of the evening, during 
the night and early morning, up fo about 9 a.in., that the constant 
dripping of the corollas from the trees takes place, and they mre 
extensively collected by the people, In the Mokhada Petta the 
wild tribes barter the fowers in the Kasnra Bazaar on the G. 1. Py 
Railway below the Thull Ghat, for onjons and salt, Marwaris obtain 
the floters in this manner from the Thakurs and Kolis and export 

. 


2 Tahal is the term used for the branchwnod whieh is ent for humming to 
provide wood ash manaro, and vad is the manured plot on whieh the rigo 
seedlings are raised for transplantation, 
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them to the distilleries at Uran across the harbour in Bombay.* 
‘Three to four baskets of flowers are bartered for one basket of 
onions and a little salt, ‘The dried flowers are also sald for one 
anna per basket to contractors’ agents, In parts of Wada the 
people, who are permitted under the Abkari rules to store 2 seers 
(ie 4th) of flowers for household purposes per head, sell their 
surplus stock to Abkari agents, who come round to make pur- 
chases, for d anna per paili of 4— Locally the flowers are 
extensively collected and eaten after preparation in the following 
manner. ‘They are spread ont and dried in the sun for 3 days, 
after which they are pounded into flour and mixed with similarly 
prepared kurnsni (Verhesina sativa) seeds, salt and bread and 
exten, ‘The dried flowers are also mixed with the powdered young 
roots of the Ruushekut (Moringa eonccnenais) in parts of the 
Waila Taluka and boited, and the decoction is drank in colds and 
chills ; cattle are also stallfed on the flowers for angmenting theit 
mnilk supply avi ealving and for swollen thront complaints. ‘The 
spinners and weavers in Bhiwndy eat the dried flowers also with 
bread. 

Bears, it is believed, are fond of the flowers, and T remember 
an incident oveurring in the Khandech Satpuras many years 
ago, when my camp was some miles away from a post olfice, 
which rather anpports this statement. The post never arrived 
one afternoon, aud on the following day when it did arrive, 
the Bhil who brought it informed me that the failure to bring 
it the previous day was due to his heing obstructed by a hear 
who sat in the path along which he had to go and prevented him 
passing. His explanation was that the bear having eaten the 
Mhowra flowers hecame intoxicated and wished to attack him. 
‘At the time [ was rather inelined to discredit the story and have 
never since received any corroboration of it. 

In order to remove the temptation for the illicit. distillation of 
Mhowra spirit in villages, an edict went forth that the tree was to 
be cut down wherever it existed in Thana, and this has resulted 
in a large diminution dering the past 18 or 20. yenrs in the 
number of trees in the Thana district, In the coupes the tree 
is never reserved as a standard on this account, and also because 
of it being a sonree of forest. fires, as alrendy explained, 

Seeda,--The seeds, which are commonly known in the 
vernacular as Mulati, are ready for collection usually by about the 
end of May or heginning of Jume. 

As inthe case of mytaholams, called Hirdat in the Bombay 
Presideney, the cvop_ varies in quantity from year to year. Oil 


"etn 1884 Goverment andertook the ealloetion of Mowers if Thana 
deyartmiontaliy for exports and many inns of munnuls weer collet, git 
in that very year br e, to whieh Country the flowers chet tty went, levied an. 


Lapart diy on Oia, 60° that the akporte Wine earETel gael the -ventire 
proved a yfent loss, 


+ Terminalia Chobula, Retz, 
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from the Mhowra seeds is extracted locally all over the district 
and eaten with vegetables. 

Existing sourcer of supply of exported Mhowra seeda.—The 
following are the principal sourees of supply of Mhowra seed 
received at Bombay. It has not been possible to, get out the 
figures for exh of these stations, as for some years now the 
railways have included Mhowra seed under the heading “ Other 
Seeds” :— 

By G T.P. Raiway. 
Central Provinces and Herar, 
Harda, Stations on the Nagpur Branch, 
Itarsi. Stations on the Wardha Coal 
State Railway. : 
N.-W. Provinces 


Jhansi. Panda. 
Hamirpur Road. Mahoba. 
Karwi. ‘Mau- Rampur. 
Atarra, 


Southern Mahratta Railway. 
Harlapnr, 
Fast Indian Railway, nia Jabalpur. 
Oudh and Rohilkhand Railway, via Cawnpore. 
Bengal & North-Western Railway via Nagpur. 
Myderabad Godavery Valley Railway, via Maninar, 
By BB. & C. 1. Ratuway. 


‘Tapti Valley Railway. 


Amalner. Nandarbar, 
Fort, Songhad. Dondnie 
Bardoli. P 
Godra-Rutlam Railway. 
Dakor, Godra, 
Thasra. Sunth Road. 
Sevalia. . Piplad. 
Gaekwar's Dabhoi Railway. 
Bodeli. | 8, Batiadarpur. 
Ahmedahad-Prantij Railway. 
Talod. | Tdar Ahmednagar. 
Rajpipla State Railway. 
Nandod. 
By Sma. 
British ports within the Presidency, 
. Firms mgaged in the trude.—The following firms in Bombay 


which deal in myrabolams would probably purchase Mhowra 


s. Volxart Brothers 
Messrs, Ralli Brothers 

s, Owen and Okell 

(. Macdonald & Co. 


Messrs. Begbie & Co. 
Messrs. Killick, Nixon & Co, 
| Messrs, N. Futteally & Co. 
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Amount of seed avnitable for export in Thana,—Without 
interfering with the local demands and the amouut of seed needed 
for sowing and planting® if necessary, the quantity of seed avail- 
able for export would probably be not less than 400 khandies or 
gay 2,000 ewt. 


Cost of collestion.—It pays contractors to purchase the 
myrabulam crop in Thana and export it at their own cost, and 
this is done when the present price of the crop is worth Rs. 3-4-0 
per ewt delivered Bombay. The Mbhowraerop being worth 
Rs, 4-4-0, it can be easily understood how much more Inerative 
the transaction would be. Doubtless the value of the produce 
would fall as the supply increased, but even allowing for this, a 
profit equivalent to that fn myraholams at any rate will probably 
result. It is unnecessary to enter into further details so far 
as cost of collection of seed is concerned under the circumstances, 
especially when the crop is to be farmed ont. Incense however 
contractors are reluctant to enter on this new business, it may 
he necessary to undertake Departmental work at first, and for 
this reason the following rates, as obtaining in Thana, and other 
particulars are given for information :— 


Puick or Steps 1x Bomray :— 
Per ew, Ler owt. 


: d Rs. a. p. Re a p. 
440 
Cost. of collection ws 18 O 
Cost of ganny bags ORO 


Freight at 2-0 per maund for 50 miles |. 0 4 
Lose by dryage and wastage, ete , 20 
Establishiuent 25% fs 


Profit, say 1— 
15 annas per cwt. for 2.000 ewt. 
13 as. 5,400 ewts. Rs. 1,635. 


Exports from India—Very fall and interesting ’ particulars 
ahout the Mhowra tree, its distribution and the economic. uses 
of ita flowers and seeds may be found by a reference to the 
Dictionary of Ecouomie Products, In that volume, page 414, 
wherein figures showing the external trade of Mhowra are given 
the export returns of flowers only is quoted, It would appear 
that at the time the note was written (viz, 1883-84) an export 
trade only in flowers existed and that the trade was mainly with 
France.$ . 

* Quite revently some Mhowra seod was collected in ‘Thana for Mr. Je P. 
Watson. a Bombay merchant, for despatch to South Africa, where he intended 
to try and grow it on the veldt, 

t There may he a subsequent nots, but Tam not able to trace it. 

$ Mhowra poeds are exported to Hamlurg and Antwerp. 
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Now this trade has almost entirely ceased, judging by the 
recent returns, for only once during the last two or three years 
have Mhowra flowers been exportedgfrom India, and the quantity 
was only 93 owt. 

The export trade in Mhowra seeds has been as follows since 
1887-98 for Bombay and the whole of India :— 

Bombay. All India, 


Cots, wt, 
1897-98 ., on +. Not geven 265,746 
TROK-O9 te 138,450 139 SRD 
1899 00 aa +e BAB ORS 367,092 
100.01 a + 81,058 31.58 
1901-02, Ba 597,009 613,549 
1902.03 .. = aa oe 252,668 * 


For the sake of comparison the exports of myrubolums for all 
Indin are as follows :—~ 


TMA . 
190102, . o . 


Cotton seeds used to be exported fram Initia in small 
quantities for a number of years, but now, as is well known, the 
demand has risen very considerably for this product for the 
manufacture, more particularly, of margarine, it is said; so that 
the exports have reached enormous proportions. Let us hope that 
a similar good demand is setting in for Mhowra seeds {at present 
at any rate a very good demand exists) and in these daya of a 
declining revenue in myrabolams it behoves us to look around for 
farther sources of profit, 


Conctusion._-I am indebted to the courtesy of Mr. Noel 
Paton, secretary of the Bombay Chamber of Commeree, for the 
statistical information given above about the Mhowra seed 
exports. He is a gentleman most interested in the development 
of new industries, and will be at all times willing, I am sure, to 
supply Forest or other officers with all the information they might 
at any time need about the value, etc., of various commercial 
products, 


‘What should Madras Forests yield ? 
i. 


In the previons article an attempt was made to show roughly 
thy value of the yield of the Madras forests if they were properly 
protected und markets could be found for their annual yield, 


To deal first with the question of markets; the unproductive 
forests will only be open to the production of revenue under 
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compulsion, to meet. the demands of neighbouring villages. So 
far as this class is concerned, the market question presents no 
difficulty, 

The remnnerative forests yield principally timber, and as we 
are constantly heariug about the diminution in the world’s supply 
of timber and the coming timber famine, it may be presumed that 
the export trade will absorb surplus over internal demand. 

‘Phe productive forests will, at } ton per acre, yield 10,66,666 
tons fuel and small timber annually, and the market for this lurge 
quantity most be found in the Trevideney itself and within a 
comparatively small number of miles of the sources of produc~ 
tion. In exveptioual eases it pays to transport fuel a considerable 
distance. (ag castarina fuel from Nellore can be sent to Madras, 
a distance of 80 miles, by eonal, and suld at a profit), but as 
arule fuel will not stand cartage exceeding 12 to 13 miles, while 
small timber eats ils own price if transported by cart for more 
than thirty miles, 

On the other hand, the denudation of unreserved ands is 
making rapid strides, and the population is becoming more and 
more dependent on the Government reserves for its fuel und small 
timber; the large towns, sach as Madras, Madura, Trichinopoly 
and Salem, will helore long be entirely dependent on Government 
forests for fuel for domestic consumption, and the demand for 
agricultural implements, materials for cart building, fel for 
jaggree and indigo boiling, for lime kilns, brick kilns, ete, in every 
Village must he met more and more from the same source. The 
railways still buen wood fael, and are likely to continue to do so 
as long as it ean he sapplied ab prices which compare favourably 
with those of coal, and us they can dispose of 40,000 tons annually, 
only 166,666 tons are left to be aceounted for by domestic consump- 
tion, agricultnral requirements and local industries, A very 
rough ealeulation will show thac if all these local requirements 
are to he met from the produce of Government forests, not only 
will there be no lack of markets, but the total quantity available 
will not equal the demand, At one pound per head per diem 
every six persons need one ton of wood per annum, and if there 
were notather sources of supply there would be a dearth of fuel in 
the land, As the State forests are practically the only protected 
wooded areas (exept private ensuarma plantations), it is evident 
that as years pass the demand for fuel will fall more and more 
heavily on them, and in order to meet this demand more rigorous 
protection is required uow, so as to improve the stock and increase 
the annnal yield. And this brings ap the question of protection. 
Before the days of Debra Dan Rangers, the Forest Depitrtment 
was a happy bunting ground for subordinates of 1] classes; Phe 
only bit of leaven in the district loaf was the District Forest 
Officer, who was unable to check the predations of his subordinates 
scuttered over an area of several thousand square miles; there 
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were of course exceptions, and happy was the D, F. 0. who had at 
least one trustworthy Ranger under him. Some were merely 
Jazy and did as little work as they could, and as some ranges were 
over a bundred miles in length, neglect of work at any one spot 
was always accounted for by the Ranger's absence at the other end 
of his enormons charge. ‘Others were absolutely dishonest, and 
joined the department with the sole object of enriching themselves, 
an object easy of attainment when every man’s hand was against 
the forest, and even the local magistrates sympathised with the 
people who were not allowed to help themselves to forest produce 
when, where and how they liked, as their forefathers had done 
before them. 


With snch an example set by the Rangers it cannot he 
wondered at that the forcast guards followed suit, and the post of 
forest guard was so much sought after that it was not uneommon 
for a man to resign a post. in some other department on a salary 
of Rs.10, Rs 12 or even Rs.15, in order to obtain a forest guard’s 
post on Rs.6 or Rs.7. The reverse of the shield must also be taken 
into consideration ; District Forest Officers had such enormons 
areas to travel over that they could not supervise and inspect 
Rangers’ work sufficiently often or thoroughly : Rangers on small 
pay and with no recognised official position in the taluk could 
not obtain assistance from village officers in sending messages to 
guards, ete.; the village officers, being frequently engaged in trade 
in stolen timber or fuel, threw every possible obstacle in the way 
of Rangers, who, ignorant and untrained, in charge of areas which 
even trained Ranger would find it impossible to thoroughly 
contro}, meeting with opposition at every turn and almost sure of 
panishment for neglect at each of the D. F.0.’s inspections, made 
hay while they had the chance, The guards’ beats extended 
over as much as 50 square miles of forest, frequently comprising 
two or three blocks ten miles away from each other; the guards 
could not protect such large and disjointed areas, and did not 
try ; it was much simpler to go the round of the villages. and 
collect eight annas per plongh, one goat per hundred, ete., for not 
seeing them in the reserves, and these annual payments were so. 
considerable that if dismissal closed a guard’s career after two or 
three years’ service, it could be taken smiling, putta lands and 
growing herds acquired during service more than counterbalancing 
the loss of prospective pension. 


The advent, of the trained Dehra Dun man has raised the 
moral status of the Ranger class, and though there are still black 
sheep én the flock, and occasionally even a Dehra man turns out 
bagly, the improvement, us compared with past yenrs, is most 
marked, and is bearing fruit in improved protection and increased 
revenue. To the credit of Dehra be it said that the training there 
has changed many a youth from a listless, helpless, indifferent 
subordinate, to a keen, capable and energetic Ranger, who does his 
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West ahd ‘dods fot"spare himself in trying’ to manage an area 
Targe enough to keop foar men like him fally employed, and in 
spite of being hampered in his field work by the old class of gaard 
and in his office work by incompetent clerks, Protection of the 
forest against man and fire is still far, very far, from perfect; 
nd must remaizi so’ until each guard has a beat of a size whictr 
he can protect ‘and each Ranger has an area go limited that he 
gan make sure that every one of his guards actually does protect 
his beat. i 


+. Te arrive at some idea of, the establishment required, it ig 
necessary to begin at the smallest unit, the ‘guard's bent. What 
area can a guard efficiently protect ? ‘This depends on the nature 
Of the forest, the formation ‘of the ground, thé facilities for 
patrolling, the vicinity of villages and the loention of the guard’s 
house, Tt is evident that in a high forest in the plains, opened 
up by roads and inspection paths, a guard ean cover a larger area 
than in aseruh forest full of thorny growth on a rocky hillside, 
in which neither roads nor paths have been opened, It is evident 
alzo. that a guard living in his forest can protect a larger area 
than one living in a village two miles from the boundary of his 
forest, Conditions vary so enormously that no bard and fast limié 
ean ever be laid down, hut there is io doubt that in the present 
unopened (by roads, paths, ete ,) condition of the State forests a 
much larger number of guards is ‘required than will be the cnse 
some years hence, when guards have been provided with stituble 
aecommodation in the forests, and when export and inspection ronda. 
and paths have been driven through the forests in every direction. 
Another element has also to be taken into consideration, namelyy 
that the population of the country has not yet accepted the fueb 
that the State forests are absolutely the property of the State, and 
that theft of trees from a State forest is as much an offence as 
theft of crops from a neighbour's field ; until this is realised, the, 
protective establishment must: be exceptionally strong, 2 


In the Freneh forests, with a law-respecting population, with 
forests thoroughly opened up by roads and paths, with guards! 
houses in the forests, the average size of a euard's beat is 24 square 
miles, and though it may be argued that in the interior of such 
yast forests as the Nallamalais, which cover 2,000 sqnare miles, 
such small beats will never be necessary, it must be remembered, 
that, on the other Land, there ave numerous small: forests of 
about 1,000 ‘acres in extent, for eich of which a guard will be 
required, and that in many larger blocks, owing to the proximity 
of villages, beats will have to be below the average in extent, If 
then in France, with develaped forests and law-abiding people 
one guard is required for’ every 24 ‘square miles of forest, the 
sume average cannot be deemed excessive in Madras, with 
Undeveloped forests unt a law-resisting |opulation (23,749 forest’ 
offences were yeported daring VOOL-O2). ee wee Pe dondit 
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At this rate 8,000 guards would be required for the whole 


, 


Presidency. . s teed 
_. . Next comes the range, the most important nnit in the chain 
‘of forest control. A Ranger should be able to visit each guard's 
hent at least once a month ; he has also to attend court to prosecute 
forest cases, to attend to special works in the forests, and to devote 
acertain time to writing reports and posting returns, ete. Allowing 
“44 days for Sundays, 1 day for occasional holidays, 44 days 
for office work, 2 days for attending conrt, 3 days for devoting to 
apecial works, a ranger would have 15 days @ month for heat 
inspection, and thongh in a compact range he might cover two 
beats in a day, in a range composed of scaltered blocks he might 
“find it hard to manage even one beat daily. _ Fifteen beats would 
give an average of 24,000 acres or 374 square miles per Ringer, 
arid 333 Rangers would be required, for the Presidency. 


Next comes the question of the controlling staff, consisting 
of Tinperial and Provincial officers, who would each have charge 
‘of a division, the size of which would depend on the number of 
‘ranges a Divisional Officer could control, and whose accounts contd 
conveniently be consolidated in one office, Tach range should bé 
“visited twice a year at least, some time would have to be spent in 
headquarters, and some time devoted to special works, suéh ag 
laying out roads, constructing slides, ete., in the forests. With a 
‘centrally situated headquarters, a Divisional Officer might manage 
12 ranges, hut with ranges scattered over a large extent of conntry 
-8 would keep him fully employed. Assuming the average as 10, 
53 Divisional Oflicers would be required, each having 375 square 
miles of forest under him, : . 


‘An increase would also be required in the number of Conser- 
vators, each of whom shoukl visit ench of his divisional charges 
once n year; nine such charges would fully occupy a Conservator'a 
time, and six Conservators would be reqnived. 


. A Departmentof the size sketched ahove would require a herd, 
and it would be necessary to have an Inspector-General over the 
Conservators, holding a position similar to that of the present 
Taspector-General under the Government of India, 


The shove suggestions may seem as wild and impossible af 


the caleulutions of revenue in the former article, bub the mat 


to yield that revenue rial 


1 i exists or can be called into hemg b: i 

Protection, and it is surely worth considering what Wretelone 
hecessary in order to realise the fall value of the State forests and 
at the sane time haild up and maintain forests which will be of 
ilfnite value in many ways to the country. Naturally the 
Increase in catablishenent will have to be made gradually, but 
with a net revenue of Hs, 7,50,000 annually, the. time. hus o 

when a commencenient ens be made, , soa 
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The present establishment costs, in pay lone, and excluding 
office establishments and temporary establishments charged to 
works, Re, 5,48,200, or 22 per cent. of the gross revenue; the 
establishment of the future as sketched above would cost 
Re.16,45,600, or less than 7 per cent, of the estimated revenue ; in 
other words, in order to bring the establishment up to the strength 
required for the efficient protection and exploitation of the State 
forests, an increase of Rs. 11,00,000 of establishment is required, 
which would ultimately result in an increase of Rs.2,15,00,000 of 
revenue, Is this wild and impossible,? Letithe Re 7,40,000 net 
revenue be devoted for the next seven years, half to increased 
establishment and half to opening out the forests, protecting them 
pgainst fire and working them systematically, and then let results 
speak for themselves, 


TSEROPHI, 


°" Fireprotection in the Teak Foresta of Lower Burme, 
in the March number of the Indian Forester Mr. Gleadow 


did. me the honour of making a few comments on a letter I wrote 
on this subject. : 


_ °° "He assumed that fre-protection is oppressive, and on thia 

nécount makes use of the’ strong expression “ pernicious” with 
reference to my letter. Our teak forests in Lower Burma were, 
however, for thé most part waste lands and not required b 
the neighbouring population, but by fire-protecting them the 
neighbouring population benefits directly 2 the large sums of 
hioney which thie work involves, 


He blames me for not apecifying. more precise focaiities than 


those mentioned in the heading of my letter ; but, writing for fires . 


rotestion, somewhat illogically thinks it unnecessary to be bound 
y any localities at all, and brings forward statistics collected in 
N. Europe for use in’ Tndi ia. 

‘There is a haekneyed platitude to ‘the effect that “the 
‘conditions of locality” differ, but that forest principles are the 
same throughout the world, aud therefore it is necessary to avoid 
the prejudice in favour of fire-protection, which is caused by the 
act that hy keeping fire out of the forests of Europe or India a 
considerable Joss is known te be avoided, and to deal with the 
question in Burma on ite merits, in aceordance with eylvionltural 
prine| ples: 

‘Through the kindness, of the former Editor of.the Indian 
Tovestin 1 was able to obtain a -very Riper Buk entirely ine 
conclusive discussion on this subjout. 

‘The passage which struck: me most was: is In doiestiy, ds in 
out- view, it-is the mature opinion of experienced professionul met 
that ia of more value than statiatice.” 
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1 quote this because it shows the foundationk on which our 
scheme of fire-protection’ ix based, namely, on the miete opinions 
of Forest Officers, and not on’ statistics or general information 
‘collected through experiments conducted by them. 


The opinions of Forest Officers, however, are not unanimous 
in favour of fire-protection, and even if they were, Mr. Glea iow's 
manner of deciding an important question in Forestry appears to 
me to be opposed to fundamental forest principles. ¢ 


A scientist is usually very cautious and does not advance 
theories, or advice others to act on them, merely on the strength 
of his repiitation, but seeke to establish them by proof (usually 
obtained by a series of experiments), ae, : 


Similarly in scientific forestry, in those éountries where there 
{aa staff of trained men, Forest Officera are invariably cantious, not 
only on account of their reputations, but also beeause in carrying 
out sylvicultural operations a large sum of thoney -i always 
involved. : , 

Before applying ay method or theory to the forest on & 
large ecale great care is taken to eliminate all possible errore of 
judgment, and numerous experiments are first carried ott on a 
‘amall ecale to test the proposed method and to clear up all doubt~ 
ful points and contingencies which might powsibly arise. It is, 
in short, considered essential that the valne of a proposéd meaaure 
should be proved before it is carried vut on a large scale, The 
typical instance usually given of unscientific forestry is that. of 
thinnings in England. . . 8 2a 

Our colleagues there, who are doubtless also shrewd and ablé 
men, are almost unanimous in muking thinnings too heavy, and hy 
neglecting to obtain sufficient information, make an error of judg 
ment. In this instance it would be possible to obtain information 
and ready-made statistics from the very similar localities on the 
Continent, whereas for fire-protecion in Lower Burma it would be 
necessary for us to collect information ourselves in the usual 
manner, Otherwise the parallel is, I think, complete. 


Although there are numeroua doubtful points in connection 
with fire-protection on which Forest Officers disagree, yet as far as 
T can find out, not a single experiment ‘has heen eatried out nor 
any effort tnade to collect accurate and convincin, proof, and 
therefore I maintain that we are similarly incurring thé possibility 
of an error of judgment. , 

Aa yegards the effect of fire or fire-protection én the soil, it ia 
well known that fire does not cause any loss of inorganic matter, 
but?it haa been proved from experiments carried out in Europe 
that fire, hy destroying the soil covering, caused a loss of organic 
compounds, The question arises, therefore, whether teak suffers 
by thia loss, ’ 


Se 


2496 PLUR-RROTACTION) IN: THE “TRAK FONESTH! OF” ‘BURMA. 
4.5 "Tliereds, L délieve, to known instance of thé growth df teak 
-having heen improved by this, loss being averted; but it has béen 
trepentedly. noticed that a teak seedling thrives best on a welb 
bornt patch where this loss is greatest. ‘This. seems to shaw that 
tenk either does not suffer by this loss, or that it, can obtain 
‘nitrogen aud other organic compounds in sone other manner. 
Moreover, the effects of fire-protegtion ate not the same as 
the avotdance of the loss cnused hy fire, For example. the leaves 
which fall annitally do not accumulate and ‘form hamus in a fire- 
*protected' area, but’ when not destroyed by fire are’eaten hy 
‘termites. a 3 
“To compare’ these two modes of destruction: When 
destroyed by fire. there is no loss of mineral matter; and there ‘is 
the advantage: that an ‘extra quantity of mineral matter ia 
often automatically, supplied in places where tenk seedlings are 
‘ikely to spring up, such asin gaps cansed by windfall trees, 
,and, on the. other hand, the loss of inorganic compounds is only 
of doubtful importance, . i 
4. « When destroyed by termites the leaves ard gradually digested 
‘and pags through the bodies of several termites and the residue it 
probably deposited near the nest or used in its constrnetion, It 
‘is possible, I think, that the earthlike material of which their 
m™mounils are composed is really the unrecognisable remains of 
divested leaves, as alsy the cellulose mutter found in the 
interior. : ae 
It seems to me therefore probable that the loss of organic 
compounds and of that due to the nonformation of humua is 
ahe same in both. eases; but that: the loss of mineral matter is 

renter in the latter case, awing to its being deposited in isolated 
spots instead of being returned evenly to the soil. : 
« ,, Ae regards the effect of firesprotection on insect life, it haa been 
alearly shown in the columns of the, Judian Forester that there 
de doubt on this subject. It was pointed ont that it is exaential 
that we should first know the full life-history of the principal 
insects which damage teak. We shall then know in which stage 

f their metamorphosis they pass tlrough the fire season and what 
effect ‘the fires have on them. This desirahle position of affairg 
as not yet been reached, and it was pointed out thnt even the 
life-history of Hyblose puera, which is doing incrensing damage, 
js not yet fully known. 

~ The extent of the damage done hy fire is 8 question’ on which 
there is considerable difference of opinion: ; : 
i ‘Phere is a general belief thnt firc is reaponsible forea great 
siumber of onr hollow trees. It ig held that when a tenk seedling 
ja burnt back by fire, the seeds of decay ure admitted into the 
yoota, The base of the taproot hecomes ewolten, and from it 
bdppice shdots are sént out until one is sufficiently atrong to resist 
fire, sig fy fe 
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FIRYROTRONGN EN THE ThaK ‘ones OF bie BORMAT & f 
TE ia taldedown that tréet grown from eoppice tend to tiesome’! 
hollow for obvious and intelligible rensons, which do not apply: 
this case, ad the taproot is discarded at au early date in favoar 
of laterally branching roots,"ahd with it the few germs of decay 
disappear, = af ° : 


i 


+ Old’age, suppression, ete., appear to me to sufficiently account. 
for the hollow treex we find, and [entirely fail to understand how 
the bnrning back of a teak seedling can possibly cause 
Kollowiiess, °°? cds a, 


As regards general damnge, the greatest is found in localities 
which are not typical of teak forests, such as on steep hillsides, 


' 
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* Te is.ridt unusual to find statistical information of the power 
of tenk to rexist fire, in the shape of badly girdled frees bearing ‘ 
haremer marks some°20: years. previous; and proving -that a ‘tree 

of which the vitulity is nearly extinguished ‘can resist fire for “@, 
Jong period, and the logical conclusion is that even a moderately, —* 
benithy tree can offer a greater resistande, Attention is often, * 
qrawn to the fact that one or more inverted V-shaped pntches sre; 
often found at the base of many teak. treea where the bark and 
aapwood have been burnt. In a seedling the snp is drawn up} 
equally roid the atem, but'in a mature tres the sap ie drawn up, ** 
from laterally branching roots and then distributed. The presump-; 
tion is, therefore, that there are inverted V-shaped patches at the; °” 
base of each tree between the points at which the roots meet they 
stem where very little sap flows, and the bark and: sapwood being. 
practically-dead, are specially susceptible to fire, but if burnt they 
growth of, the tree ig not affected, and in fact is only. eo when, 
the sapwood and bark are so burnt that the upward passage of, 
vie sap from the roots is interrupted apd the root rendered_use- 
jess, Es BGs G e 


. ee c 
In the case of these inverted V-shaped wounds the market-" 
abfe value of the timber is in the majority bf" casts unaffected, 
dnly the sapwood and burk bemg detroyed and not the heartwood, * 
which apparently possesses some miatter which renders it more! 
inoutabustible than the heartwood 6f ether species oftrea, C-4-j4 


iz 
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. > ‘There are great differences of opinion between experienced 
Forest Officers, but as far as I am aware no attempt to obtain 
accurate ' information has been made. Not even the simple pre-, 
eantion has been taken of keeping a number of trées on a few 
typical areas under observation, and noticing the extent to which 
they suffer from fire, or whether slight wounds develop into large 
ones or gradually heal up. It is, however, probable that the, 
damage is considerably over-estimated as it is so striking. 


Similarly, during the war in South Africa, I remember 5 war. 
corres pondenk remarking that there was a tendency to over-erti- 
Mnate the loss caused by fighting, and that had it not been for the 
carefully prepnred returns, very inaccurate impressions would’ 
have been received of the comparative loss due to the fighting on 
tha one hand and of disease on the other, 


I have never seen or heard the expression “foas caused by 
fire-protection, ” but there can be, I think, little doubt that lose is 
onused, and that it is usually under-estimated, ng it is not of a kind: 
which strikes the eye. When Forest Officers undergo training 
they are familiarized with artificial forests, and there is, therefore, 
a natural tendency to forget that in Burma, with its innumerable 
dpecier, ita quick growth, and abundant rainfall, the struggle for 
existence is very keen. Aa Darwin says: “ Nothing is easier thar’ 
to admit in words the truth of the universal struggle for life, or 
more difficult, at least I have found it so, than constantly to bear 
this conclusion in mind.” 


Teak is invariably admitted to resist fire better than most’ 
ther pecies, and I will further quote the same anthoras, in hi 
Origin of Species, he shows how damage occurs. “ Each species, 
éven where it most abotnds, is constantly suffering enormous sles- 
truction at sote period of its life, from enemies or from competitors 
for the same place and food; and if these enemies or competitors’ 
Be in the least degree favoured by any slight change, they will in- 
drease in numberas; and as ench area iz already fully stocked with 
inhabitants, the other apecies must decrease,” The matter is 
theoretically quite clear: if by fire most apecies stiffer more than 
teak, the converse holds good that by fire-protection they will 
gain more than teak and will oust it, and in practice the truth of 
thia ia admitted by the majority of Forest Officers when they 
xtate that in fire-protected areas natural regeneration of teak 
suffers, 


I noticed # good illustration of the effect of fire-protection in. 

8, Tharrawaddy, A 
“Teak is often found associated with Kyathaung (2B. poty- 
morpha) and a little Tinwa (Cephalostachyum pergracile), but in 
the fire-protected part a dense undergrowth of Tinwa seedlings has 
sprung up, 60 dense as to kill or prevent the appearance of teak 
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“teeilling’s; been when’ the additictal help has béén iver! of épéning 
up the unnopy by improvement fellings. In the srens not proe 
tected teak seedlings are numerous, Es 


‘The amount of seed of Tinwa is the same in both cases, but, 

in’ the latter case much of it is burnt by fire, and the seedlings 
which do appear are constantly burnt back, and where: the shade 
is moderately dense and the vigour weakened thereby, the seed- 
Jinge are often killed outright. : : 


: : i 

Teak does not bear a great quantity of seed, and’ the seed in 
not fitted with any contrivances’ to be widely~distributed, and 
‘therefore it competes at a disadvantage with more favoured species, 
excep that the seed and the tree throughout their lives are 
admirably adapted to withstand fire, and, therefore, by fire-proi 
tection we are. taking away the. principal means by which. teak 
soores over its rivals, é i * 


+ It iswell known that dahs and axes ednnot make headway, 
against the luxuriant vegetation of a typical dense teak and 
\winboo forest, except ata cost which is. prohibitive po.» large 
ale, and even if fire caused some. damage to teak: it has countern 
balancing advantages, in that it destroys much wagless seeds and 
plants and overmature trees, and: is,in reality comparable to an, 
improvement, felling. | lt usefulness in thia manner can; be 
readily realised by sowing teak seed-in protected and unprotected 
areas in every place where it is thought a teak seedling would 
have a chance of springing up. we ee 
, ., The fact that by not spending .vast sums of money .on fire= 
protection we should enable more seedlings to spring up is of. 
yital importance, in consideration of the, fact that. the outtprn of 
the future depends on the natural regeneration of the present. a 
“Qne of the first effects of fire-protection is that the shade is 
increased owing to. the survival, of - vselesa species. and their 
Increased germination. This shaddis not increased immediately, 
nd, when first an ares is protected teak enjoys theadvantagea. of 
th fire and fire-protection. - : : eer 


+: Ttoia generally agreed that in unprotected: ately about tef’ 
yoereclapse before a teak seedling establishes itself agattist fire, 

it sthat when established, the growth is not further affected by 
fire. On the other hand, teak is well known to be very ‘Benaitive 
to shade, as witness the difference in growth between one grown 
under shade and one grown jn.a plantation, and -therefore fire. 
protection, by inerensing the shade, canses considerghle, loss of 
Increment, and it is not improbable that many seedlings ar 
evehtunlly killed... ah ee 4 ape i 
noo Anexaminntion of the stump of nearly every teak ‘Lied shows 
tbat. at: sometime ox another.the tree has beer ‘badly suppressed 
and within an ace of being killed by shade, -2 -'23 -.lie au 


oss 
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Is it not probable, therefore; ‘that fire-ptotection, by increas- 
ing the shade, would in many cases have been the last straw, 
or that the loss which will ensue by successfully protecting our 
forests for a long period of time will be considerably greater than 
that caused by fire? 


Tt has been acknowledged in previous Forest. Adminintration 
Reports that natural regeneration of teak suffers under fire-protec- 


tion, and it has been suggested that this state of affairs should 
be remedied. 


It was suggested that after periods of fire-protection reserves 
should be from time to time burnt over, and at the same time that 
natural regeneration of teak should be further stimulated by 
improvement fellings, etc. 


Tt may, however, I think, be urged that if during the ‘period 
of fire-protection teak benefits, other species will benefit toa atill 
ter extent, and, in spite of an occasional fire, will etill continue 
to oust the teak. : 


The light manner in which fire-protection has been taken up 
and the little attention given to a study of its effects in due, 
I believe, to the very general belief that a protected area can be at 
any moment restored to its former conditions by ceasing to 

srotect. Thia belief, however, does not appear to me to be well 

founded, : 

. Unlike Europe, where it is abnormal for a fire to occur in a 
forest, in Burma the forests have been burnt over from time 
immemorial. As fire affects some species more than others, 
it is obvious that it must have been an important factor in 
determining the proportion of the different especies one with 
another, and therefore fire-protection upsets the normal balance. 

There are doubtless many species whose numbers are kept 
@own by fire, which spring up in great abundance when fire is 
excluded, in course of time establish themselves against fire, and 
are unaffected when it ceases temporarily to be excluded. Thus 
in the example of the effects of fire-protection I gave previously, 
dese masses of bamboo seedlings have sprung up during a period 
of fire-protection, and these now are of sufficient size in many 
cases to resist fire, and many localities have in this manner become 
almost unproductive of teak. 


There are many localities equally suited to evérgreén or teak 
forest. There has lately been some correspondence in the 
columns of the Indian Forester on the subject of encroachments 
of evergreen forests, and this Sir D. Brandis attributes to the fact 
that an area must have ercaped fire for a year or two, Conse- 
quently I think there is reason to expect that under fire-protection 
encroachments will become numerous and areas rendered 
unproductive of teak. 


i 
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‘ I maintain therefore that it cannot be taken for granted 
that after disturbing the normal balance hy fire-protection, the 
former productiveness of an area as regards teak can be restored 
by readmitting fire, : ; 
There is a further consideration, that even at present fire 
protection absorbs the greater part of the working season, and as 
every teak forest in Burma is to be protected during the next five 
years, the work will be nearly doubled, We do next to nothing te 
stimulate natural regeneration of teak now; is it likely that 
fire-protection in the future will leave us any time to administer 


its antidote ? : a 


. Our object in a teak forest isto increase the revenue front 
teak, and fire-protection must be considered merely as a means to 
this end. : 


Fire oannot be said to prevent teak from becoming mdré 
numerous, and I have in fact endeavoured to show the contrary; 
‘put the vom petition with other species does, One teak tree alone 
would suffice ina very short time to stock the whole of Burma 
were it not for this competition, and therefore the most natural 
way to incresse the future revenue would be ta devote our energies 
towards lessening this struggle for existence instead of a 
present increasing it, I am inclined to the opinion that the 
damage done by fire is only,.in the majority of cases, secondary, 
and that it is only when the vigour of a teak tree is affected by 
causes, such as old age, creepers, suppression, ete, that fire causes 
serious damage. 


If this is the case, the damage cau be reduced ‘to a minfe, 
tum by preventing the primury cause of damage, In the 
future we shall extract trees at maturity, and already we cut 
creepers, but as far as I am aware no attempt has been made 
to: free trees from suppression. Teak trees are seldom g0 clope 
that a neighbouring tree cannot he felled without damaging 
them, or. if *d close a dense unreserved tree would probably 
do more damage by remaining than in being felled. When 
felled it is only the small branches which burn strongly, 
the larger branches and bole merely smouldering away and 
causing no damage, There would be also the further advantage 
‘that in falling these trees would form gaps, and being burnt, 
would form suitable germinating beds for teak seedlings, In 
this afid other ways, without incurring the evil effects of fire. 
peotection, the damage from fire would-be reduced to a minimum, 
and we could devote our energies and our money to lessening the 
struggle for existence and to increase the proportion of teak by 


direct means, 


To increase the revenue it is necessary to increase the quantity 
of teak, ae 


4 
4 


; & eo: 
1, We -all love our teak trees, and are distrestad when we Bee an 
gecasionnl one blackened by fire, but forestry ia not # -subject in 
which sentiment can be indulged, . 


B62 ~ CHARLES BROILLIARD, 


_. Alarge amount of intelligence ia not féquired to stiggest 
fire-protection as a means ‘to Prevent: the damage from fire, but in 
forestry it ia cnstomary.to find out definitely what benefit will be 
gained and what will be the effect of any proposed measure, and 
avhether the expense is justified. E 


Some Forest ‘Officers, I understand, who have been euffi- 
‘elently fortunate in convincing themselves concerning the value 
of fire-protection, take up a pharisnical attitude about this ques- 
fou, and when’ any doubt -is ‘expressed talk about heresy. I 
maintain . however. that sittce ita commencement there always hak 
been doubt, and that, on the principle’ that forestry ia not & 
suitable subject for speculation, it is unorthodox to carry it out 
‘on such a arge doale.- Instead of attempting to stiffe doubt..it 
would, I think, be preferable to prepare to meet it with reliable 
And carefully. collected information.» '° . o> : gente 


At present Forest Officers differ in opinion ¥éry éonsiderably. 
e P y y 


.. , Our motto is merely to “hope for better things ;” but no 
harm. would, 1 think, be done by definitely ascertaining that we 
actually are improving out foresta by the vast sums of money we 
spend on fire-protection. : 
‘ s 2 ie 2 H.C. Warr. 
2 .  Oharles Broiliiard. 
; By J. W. 0, ban ka 
‘Most of our readera will have noted with régreé the recent 
‘setirement of M. Charles Broilliard from the editorship of the 
Revue des Kau et Foréts, The following are some extracts from 
‘an account of hia work in the Forest Department of Franca, 
by F. Fankhauser, which appeared in the April number of the 
Schweizerische Zeitschrift fiir Forutwesen, F 
Charles Broilliard was born on the 4th July 1841 at Morey, 
‘a emall town in Haute-Saéne, The cliffs behind Broilliard’s home 
eommand an uninterrapted view over the borderland between hull 
‘and plain, from the domes of the Voxgea to the snowclad peaks 
ofthe Swiss Alps, and it may well be that the peculiar charm of 
this richly wooded country early awnkened Broilliard's love of 
mature, and influenced in great measure his choice of the forest 
-service as a profession. . 


Broilliard entered the Forest School at Nancy in the year 1881. 
‘After completion of the school course and the subeequent year of 
‘practical work he began his forest cateer in the summet of 1854 
at Briancon in charge of a highland forest division extending 
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I quote this because it shows the foundations on which our 
scheme of fire-protection is based, namely, on the mere opinions 
of Forest Officers, and not on statistics or general information 
collected through experiments conducted by them, 


The opinions of Forest Officers, however, are not unanimous 
in favour of fire-protection, and even if they were, Mr. Glealow's 
manner of deciding an important question in Forestry appears to 
me to be opposed to fundamental forest principles. 


A scientist is usually very cautious nnd does not advance 
theories, or advise others to act on them, merely on the strength 
of his reputation, but secks to establish them by proof (usually 
obtained by 1 series of experiments), 


Similarly in scientific forestry, in those countries where there 
is a staff of trained men, Forest Officers are invariably cautious, not 
only on account of their reputations, but also because in enrrying 
out sylvicultural operations a large sum of money is always 
involved. 3 

Before applying any method or theory to the forest on a 
large scale great care is taken to eliminate all possible errora of 
judgment, and numerous experiments are first carried out on a 
smail seale tu test the proposed method and to clear up all doubt- 
ful points and contingencies which might possibly arise. It js, 
in short, considered essential that the vaine of a proposed mensure 


should be proved before itis carried uuton a lange sald, Tha 
typical instance usually given of unscientific forestry is that of 
thinnings in England, : 

Oar colleagues there, who are donbtlesy also shrewd and able 
men are almosl onanimons in making thinnings too heavy, and by 
neglecting to obtain sufficient information, make an error of judge 
ment. In this instance it would be possible to obtain infarmation 
and ready-made statisties from the very similar localities on the 
Continent, whereas for fire-protecion in Lower Burma it would be 
necessary for us to collect information ourselves in the usual 
manner, Otherwise the parallel is, I think, complete, 


y Although there are numerona doubtfrl pointe connection 
With fire-protection on which Forest Officers disngree, yet nx far as 
I can find out, not a single experiment ‘hins been carried ont nor 
any effort made to collect uecurate and convineing proof, and 
therefore T maintain that we are similarly incurring the possibility 
of an error of judgment, 


Asgegards the effect of fire or fire-protection on the soil, it ig 
well known that fire does not enuse any loss of inorganic matter 
Luiit has been proved trom experiments carried out in. Europe 
thut fire, hy destroying the soil covering, caused a loss of organic 
compounds. ‘The question arises, therefore, whether teak suffers 
by this lose, 
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. ‘There is, | believe, no known instance of thé growth df teal 
having been improved hy this loss being averted, but it has béen 
“repeatedly, noticed that a tenk seedling thrives best on a well 
burnt patch where this loss is grentest. “This seems to show that 
teak either does not suffer by this loss, or that it ean obtain 
‘nitrogen atid other organic compounds in soma other manner, 


“Moreover, the effects of fire-protection nre not the samme as 
“fhe avoidance of the loss caused by fire. For example, the leaves 
whieh fall annially do not acomnulate and form humus in a fire= 
«protected area, but’ when not destroyed by fire are’ eaten hy 
termites. ? 
To compare these two modes of destrnction, When 
destroyed by fire there is no loss of mineral matter, and there is 
.the- advantage that an extra quantity of mineral matter is 
often automatically supplied in plices where teak seedlings are 
likely to spring up, such as in gaps caused hy windfall trees, 
_and, on the other hand, the loss of inorganic compounds is only 
of donbtful importance. : 4 
.. _ When destroyed by termites the leaves are gradually digested 
‘and pass through the bodies of several termites and the residue ia 
probably deposited near the aest or used in its construction, It 
‘is possible, I think, that the earthlike material of which their 
mounds are couposed is really the unrecognisable remains of 
digested leaves, as alvo the cellulose matter found in the 
interior. 

It seems to me therefore probable that the loss of organic 
compounds and of that due to the nonformntion of humus is 
the same in both cases; but that the loss of mineral matter is 
greater in the Initer case, owing to its being deposited in isolated 
spots instead of being returned evenly to the soil. 

As regards the effect of fire-protection on insect life, it has been 
clearly shown in the columns of the Iudéan Forester that there 
is doubt on this subject. 16 was pointed ont that it is essential 
that we should first know the full life-history of the principal 
insects which damage tek. We shall then know in which stage 
of their metamorphosis they pags through the fire season and what 
effect the fires have on them. hia desirable position uf affairs 
Js not yet been reached, and it was pointed out thet even the 
lifechistory of Myblea puera, which is doing incrensing damage, 
is not yet fully known, 

‘The extent. of the damage done hy fire is a question on which 
there is considerable difference of opinion: 

There is a general belief thnt fire is responsible forea great 
number of our ullow trees. It is held that when a teak seedling 
ia burnt hack by tire, the seeds of deeay are admitted into the 
roots, ‘The hase of the taproot hecomes swollen, and from it 
coppice shoots are sént out until one is sufficiently strong to resist 


fire, a 
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"Tk is Jaid down that trées grown from coppice tend to become 
Hollow for obvious and intelligible rensons, which do not apply int 
this case, as Lhe taproot is disearded at an early date in favour 
of laterally branching roots, and with it the few germs of decay 
disappear, g 


. Old age, suppression, etc., appear to me to snffieiently account 
for the hollow trees we fiud, and F entirely fail to understand how 
the burning back of. a tek seedling can possibly cause 


ollowness. 


As regards general damage, the greatest is found in localities 
which are not typical of teak forests, such as on steep hillsides, 
where not only is the growth poor owing to the shallowness of the 
soil, but also leaves falling downlrill collect agninst the trees, and 
being anuuully burut over, cause large wounds on the upper side 
of the trees. In ‘typical forests tenk‘is always found assoeinted 
With # dense growth’ of bamboos. These bamboos keep down the 
undergrowth of wrasses, ete., so that there ‘ix liltle inflammable 
matter except the annual fall of leaves, and: the fire is therefore 
very slight, . a 


It is quite a common oceurrence to find stumps of tenk trees 
which have been ent a long time ago, and although decaying,, 
still practically untouched by fire. : 


It is.riot unusual to find statistical information of the power 
of teak to resist fire, in the shape of badly girdled trees bearing 
hammer marks some 20 years. previous, and proving that a tree 
of which the vitality is nearly extinguished enn resist fire for a, 
Jong period, and the logical eonelusion is that even a moderately, 
healthy tree can offer a grente istance, Attention is often, 
drawn to the fact that one or more inverted V-shaped patches are 
often found al the base of many lenk treed where the hark and 
sapwood have been burnt, In a seedling the sap is drawn np: 
equally round the stem, but in a mature tree the sup is drawn up, 
fromm Taterally branehing roots and then distributed, ‘The presump. 
tion is, therefore, that there are inverted V-shnped patches at the; 
hase of each tree between the points at which the roots meet the: 
stem where very little sap flows, and the hark and- sapwood being. 
practically dead, are specially susceptible to fire, but if burnt the 
frowth of, the (ree is not affected, and in fact is only. so when 
the sapwood and bark are so burnt that the upward passage of, 
te sap from the roots is interrupted and the root rendered use- 
ess, : 


. “4 

In the case of these inverted V-shaped wounds the market= 
abfe value of the timher is in the majority of cases unaffected, 
Only the sapwood and bark being deetroyed and not the heartwood,” 
Which npparentiy possesses some matier which rendera it more 
inevibustible than the heartwood of ether species of trea 1. , 
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+ ‘There are great differences of opinion between experienced 
Forest, Officers, but as far as I am aware no attempt to obtain 
aecurate information has been made. Not even the simple pre- 
caution has been taken of keeping a number of trees on a few 
typical areas under observation, and noticing the extent to which 
they suffer from fire, or whether slight wounds develop into large 
ones or gradually heat up. It is, however, probable that the 
damage is considerably over-estimated as it is so striking. 


Similarly, during the war in South Africa, I remember a war. 
correspondent, remarking that there was a tendency to over-esti- 
inale the loss caused by fighting, and that had it not been for the 
carefully prepared returns, very inaccurate impressions would 
Nave been received of the comparative loss due to the fighting on 
the one hand and of disease on the other. 


I have never seen or heard the expression “loss caused by 
fire-protection, ” but there can he, I think, little doubt that loss is 
eaused, and that it is usually under-estimated, as it is not of a kind. 
which strikes the eye, When Forest Officers undergo training 
they are familiarized with artificial forests, and there is, therefore, 
a natural tendeney to forget that in Burma, with its innumerable 
species, its quick growth, and abundant rainfall, the struggle for 
existence is very keen. As Dnrwin says: “ Nothing is eusier than 
to admit in words the truth of the universal struggle for life, or 
more difficult, at least I have found it so, than constantly to bear 
this conclusion in mind.” 


Teak is invariably admitted to resist fire better than most 
other species, and I will farther quote the same anthoras, in his 
Origin of Species, he shows how damage oceurs, “ Exch species, 
éven where it most abounds, is constantly suffering enormous des- 
truction at some period of its life, from enemies or from competitors 
for the same place and food; and if these enemies or competitors 
be in the least degree favoured by any slight change, they will in- 
crease in numbers; and as each area i+ already fully stocked with 
inhabitants, the ofher species must decrease.” The matter is 
theoretically quite clear: if by fire most species euffer more than 
teak, the converse holda good that by fire-protection they wilt 
gain more than teak and will oust it, and in practice the truth of 
this is admitted by the majority of Forest Officers when they 
state that in fire-protected areas natural regeneration of teak 
suffers. 


I noticed a good illustration of the effect of fire-protection in 

8, Tharrawaddy. . 
| ‘Teak is often found associated with Kyathaung (B. poty- 
morpha) and a little Tinwa (Cephalostachyum pergracile), but in 
the fire-protected parts a dense undergrowth of ‘Tinwa seedlings hag 
sprung up, so dense as to kill or prevent the appearance of teak 
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acedlings, even when the additional help his been giver of opening 
up the cmopy by improvement fellings. In the areas not pro 
tected teak seedlings ure numerous, : 


‘The amount of seed of Tinwa is the same in hoth cases, but, 
in the latter case much of it is barnt by fire, and the seedlings 
which do appear are constantly barnt bick, and where the shade 
is moderately dense and the vigour weakened thereby, the seed-\ 
lings are often killed outright. 


‘Teal does not bear great quantity of seed, and’ the seed is 
not fitted with any contrivances to be widely ‘distributed, and 
therefore it competes at a disadvantage with more favoured species, 
except that the seed and the tree throughout their lives are 
admirably adapted to withstand fire, and, therefore, by fire-prow 
tection we are taking away the principal means by which teak 
scores over its rivals, MM 


~ ‘It iswell known that dahs and axes cannot make headway, 
against the luxuriant vegetation of a typical dense teak and 
}uitnboo forest, exeapt at'a cost which is. prohibitive on a large 
sole, «nd even if fire caused some dumage to teak it has counters 
buluneing advantages, in that it destroys much useless seeds and 
plants and overmature trees, and is in reality comparable to an. 
improvement felling. Its usefulness.in this manner can: be, 
readily realised by sowing teak seed in protected and unprotected 
areas in every place where it is thought a teak seedling would 
have a chance of springing up. 


The fact that by not spending vast cums of money on fig 


‘ : 
protection we should enable more seedlings to spring up is of 
Vital importance, in consideration of the fact that, the outtum of, 
the future depends on the natural regeneration of the present. 


One of the first effects of fire ion i i 
: | -protection is that the shade 
increased owing to the survival of useless species and their 
increased germination, This shadéis not increased immediately, 


and when first an area is protected te j 
Se olet, rte ne septs eak enjoys the advantages of 


It is generally agreed that in un 
i i protected areas abont ter 
Zonta capes before a tenk seedling establishes itself against ee 
a that when established, the growth is not farther affected by 
re. On the other hand, tenk is well known to be very sensitive 
to hate, as witness the difference in growth between one grown 
under shade and one grown in a plantation, and therefore fire- 
protectipn, by sueeensing, the shade, canses considerable. loss of 
crement, and ik ie not it xeble i 
Satan jot improbable that many seedlings arg 
An examination of the stump of near] 7 
r ly every teak tree sho 
that al some time or another.the tree has been Sadly pappréased 
and within an ace of being killed by shade. Han cd 1 
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Ts it not probable, therefore, that fire-protection, by increas- 
ing the shade, would in many cases have been the last straw, 
or that the loss which will ensue by successfully protecting our 
forests for a long period of time will be considerably greater than 
that caused by fire ? 


Tt has been acknowledged in previous Forest Administration 
Reports that natural regeneration of teak suffers under fire-protec- 
tion, and it has been suggested that this state of affairs should 
be remedied, 


It was suggested that after periods of fire-protection reserves 
should be from time to time burnt over, and at the same time that 
natural regeneration of teak should be further stimulated by 
improvement fellings, ete. 


It may, however, I think, he urged that if during the period 
of fire-protection teak benefits, other species will benefit to a still 
greater extent, and, in spite of an occasional fire, will still continue 
to oust the teak. 


The light manner in which fire-protection has been taken up 
and the little attention given to a study of its effects is due, 
L believe, to the very general belief that protected area can he at 
any moment restored to its former conditions by ceasing to 
protect. This belief, however, does not appear to me to be well 
founded, 


Unlike Europe, where it is abnormal for a fire to occur in a 
forest, in Burma the forests have been burnt over from time 
immemorial. As fire affects some species more than others, 
it is obvious that it must have been an important factor in 
determining the proportion of the different especies one with 
another, and therefore fire-protection upsets the normal balance. 


There are doubtless many species whose numbers are kept 
down by fire, which spring up in great abundance when fire is 
excluded, in course of time establish themselves against fire, and 
are unaffected when it ceases temporarily to be excluded. Thus 
in the example of the effects of fire-protection I gave previously, 
dense masses of bamboo seedlings lave sprung up during a period 
of fire-protection, and these now are of sufficient size in many 
cages to resist fire, und many localities have in this manner become 
almost unproductive of teak. 


There are many localities equally suited to evergreen or teak 
forest. ‘There has lately been some correspondence in the 
columns of the /ndian Forester on the subject of encroaghments 
of evergreen forests, and this Sir I). Brandis attributes to the fact 
that an aren must have escaped fire for a year or two, Conse= 
quently { think there is reason to expect that under fire-protection 
encroachments will become numerous and areas rendered 
unproductive of teak, 
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I maintain therefore that it cannot be taken for granted 
that after disturbing the normal balance by fire-protection, the 
former productiveness of an area as regards teak can be restored 
by readmitting fire, 


There is a farther consideration, that even at present fire- 
protection absorbs the greater part of the working season, and as 
every teak forest in Burma is to be protected during the next five 
yeara, the work will be nearly doubled. We do next to nothing to 
stimulate natural regeneration of teak now; is it likely that 
fire-protection in the future will leave us any time to adminieter 
its antidote ? 


Our object in a teak forest isto increase the revenue from 
teak, and fire-protection must be considered merely as a means to 


this end. 
To increase the revenue it is necessary to increase the quantity 
of teak. 


Fire cannot he said to prevent teak from becoming moré 
numerous, and J have in fact. endeavoured to show the contrary ; 
but the competition with other species does. One teak tree alone 
would suffice ina very short time to stock the whole of Burma 
were it not for this competition, and therefore the most natural 
way to increase the future revenue would be to devote our energies 
towards lessening this struggle for existence instead of at 
present increasing it. I am inclined to the opinion that the 
damage done hy fire is only, in the majority of cases, secondary, 
and that it is only when the vigour of a teak tree is affected by 
causes, such as old age, creepers, suppression, etc., that fire causes 
serious damage. 


If this is the ease, the damage ean be reduced to a mini-, 
mum by preventing the primary cause of damage. In the 
future we shall extract trees at maturity, and already we cut 
ereepers, but as far as I am aware no attempt has been made 
to free trees from suppression. Tenk trees are seldom g0 close 
that a neighbouring tree cannot be felled without damaging 
them, or if so close a dense unreserved tree would probably 
do more damage by remaining than in being felled. When 
felled it is only the small branches which burn strongly, 
the larger branches and bole merely smouldering away and. 
causing no damage, There would be also the farther advantage 
that in falling these trees would form gaps, and being burnt, 
would form suitable germinating beds for teak seedlings. In 
this afd other ways, without incurring the evil effects of  fire- 
protection, the damage from fire would be redneed to a minimum, 
and we could devote our energies and our money to lessening the 
atruggle for existence and to increase the proportion of teak by 


direct means, 
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' We all love our teak trees, and are distresded when we Kee an 
occasional one blackened by fire, but forestry is not a subject in 
which sentiment ean be indulged, 


A large amount of intelligence is not required to snggest 
fire-protection ‘as a menns to prevent ‘the damage from fire, bnt in 
forestry it is customary to find out definitely what benefit will be 
gained and what will be the effect of any proposed measure, and 
whether the expense is justified, 


Some Forest Officers, I understand, who have been suffi- 
‘ciently fortunate in convincing themselves concerning the value 
of fire-protection, take up a pharisnieal attitude about this ques- 
tion, and when any doubt’ is expressed talk about heresy. I 
‘maintain however that since its commencement there always has 
heen doubt, and that, on the principle that forestry is not a 
suitable subject for speculation, it is unorthodox to carry it out 
‘on auch a large scale, Instead of attempting to stifle donht, it 
would, I think, be preferable to prepare to meet it with reliable 
and carefully collected information. . » . 


At present Forest Officers differ in opii 


on very considerably. 


Our motto is merely to “hope for better things ;” but no 
harm would, I think, be done by definitely ascertaining that we 
actnally are improving onr forests hy the vast sums of money we 
spend on fire-protection. 


H.C. Wanker. 


Charles Broilliard. 
by TW. 0. 


Most of our readers will have noted - with regret the recent 
Jetirement of M. Charles Broilliard from the editorship of the 
Revue dea Bunn et Furits, The following are some extracts from 
an account of his work in the Foresi. Department of France, 
by V. Faukhauser, which appeared in the April number of the 
Schweicerische Zeitschrift fiir Forstwesen. 

Charles Broilliard wag born on the 4th July 1831 at Morey, 
a small town in Haute-Saéne, The cliffs behind Broilliard’s home 
command an uninterrupted view over the borderland hetween full 
and plain, from the domes of the Vosges to the snowelnd peals 
of the Swiss Alps, and it may well he that the peontiar charm of 
this richly wooded country early awakened Broilliard’s love of 


nature, and influenced in great measure his choice of the forest 
service as a profession . 


Broilliard entered the Forest School at Nancy in the year 1841, 
After completion of the school course and the subsequent year of 
practical work he beyan his forest carcer int the summer of 1854 
at Brinnon in charge of a highland forest division extending 
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ever 23,000 hectares, His 24 years’ tenuré of this post was 
apent in making himself thoroughly familiar with the manage 
ment of the larch and Scotch pine forests of the higher Alps; at 
the end of 1856 he was transferred to the Upper Doubs Valley, 
the region of tlie apruce and silver fir, for the study of which he 
had ample opportunity during the next 2 years. From 1859 to 
1862 we find him engaged on the management of the oak and 
Deech forests in the Vosges at the source of the Sadne. In all 
these forests he originated working-plans of considerable impor- 
tance, and thereby acquired the fullest knowledge of the require- 
ments of the «lifferent species. 


Tt was in the last named division that the skill of the 
practical young forest officer first eame to the notice of Parade, the 
sthen Director of the French Forest School, who transferred him 
to Nancy, where he was appointed Jecturer op forest: working- 
plans, holding wi. the same time charge of the Fordét de Haye. 


At Nancy Broilliard laboured fully 18 years, Notwithstanding 
the exacting “duties of the professorship, he managed to find 
time to solve numerons special problems connected with forest 
management and to make himself acquainted with all the more 
important forests of France, 


Tn 1881 he relinquished the Chair of Forest Working-Plans 
and was appointed conservator, first at Macon, and three years 
Jater at Dijon, which Jatter post he held unti? his retirement in 
1891. During these 10 years he was enabled to put his theories 
into practice and also carried out most of his studies of the 
foreats of foreign countries, Fyom 1892 onwards his whole time 
was given up to the Revue des Euua et Foréts. 


Such briefly has been the life of Broilliard, but the work 
accomplished by his versatile genius cannot be described in so 
few words. His writings and teaching have established his reputa- 
tion as one of the most distinguished masters of forest science, 
and he bas long been the recognized head of the French School, 
Brilliant as he is as a theorist he proved himself no less efficient in 
outdoor work, and bis pre-eminent qualifications marked him ont 
for a ruling position. Broilliard unites rare talent with extraordinary 
knowledge. | Ilis thoroughly scientific education, constantly kept 
np to date by an attentive study of new forest literature, was 
supplemented hy the great accumulation of knowledge he had 
aequired as close observer of nature, by travel and by lon, 
experience ns a practical worker, Few persons have been gifted 
with Broilliard’s faculty of at once grasping the true facts and 
conditions and of forming a correct. judgment in regard to them, 

ith all his learning he was however by no means a mero theorist. 
His theories were formed not in the study but in the forest, and 
for this reason his teaching has always been weleomed by the 
Practical worker, and his clear ond. terse writings, remarkable 
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not the less for the elegance of his language, bear the unmistakable 
stamp of originality and freshness, 


His first work, and one which marked a distinct epoch in 
forest science, was the Cowra d’aménagement, a summary of hia 
lectures on working-plans, whieh appeared in 1878, This was 
shortly followed by Le traitement des bois en France, an itoportant 
work written with special regard to the needs of the owners of 
private forests, Broilliard is further the author of the numerous 
articles in various forest periodicals, especially in the Hevue des 
Eaux et Foréte, dealing with all the forest questions of the day, 
which have exercised a great and beneficial influence on the 
development of Forestry in France, To Broilliard belongs the 
credit of having been the first in France to recognize the necessity 
of treating and utilizing forests in accordance with the require- 
aments of each separate standard and of subordinating to this all 
considerations in regard to continuity of yield and regularity of 
age classes, His writings in regard to the selection-and-eoppice 
standard systems are among the most important published on these 
subjects, “No one has ailvocated more strenuously and with greater 
success the raising of the felling rotation of coppice woods and 
the provision of an increased proportion of valnahle oak timber 
as standards. But above all we have to thank him for the develop- 
ment of the French doctrine of regarding thinnings in the light of 
a gradual freeing the crowns of the principal individuala 
combined with the maintenance of an undergrowth forthe purpose 
of protecting the soil. Mew however have understood so fully as 
Broilliard the actual life of the forest, the claims of each individual 
species in it, and the high importance of even the least of these 
as a part of the whole, : 


Mach more could be written in praise of Broilliard’s work and 
yet leave much untold. May he in the evening of his life enjoy 
many happy days of well earned repose. 


: Chir (Pinus longifolia) “ Twig-bozer.” 
. Hy B. O. Coventry, F.C.IL 


Durine the hill tour with the Forest School students in 
Jaunsar, April 1901, Mr. F. Gleadow drew my attention to a 
malformity of the newly-formed shoots of the young chir pines 
in a forest between Khatian and Thadiar. The malformed shocts 
(asually leading shoots) were bent down, brown end dry, with a 
“fox-brush” like appenrance. On examining them they were 
found to be hollow and full of dry resin and brown excreta of 
Jepidopterous larva ; but no insect could be discovered. In 1962 
the same conditions were observed, but again no insect could be 
found, and it was presumed that the season was evidently too late 


fo catch the culprit at work. 
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This year, May 1903, whilst aligning a road, with the janior 
class students, at Koti Kanasar, our work took us down inte the 
chir pine zone, and here again the same malformity of the new 
shools on the young chir pines was observed. On this occasion 
however L wax successful in finding the culprit, namely, a lepi- 
dopterous larva, as was at first suapected. ‘Tho first larva, wag 
discovered undernenth the hark of the stem of the previons year's 
growth and not in the current year’s shoot. It appears that the 
Jarva, after having tunnelled down the current year's shoot, which 
gradually dries and bends over as the damage extends, comes 
outside ‘and tunnels into an older stem, in which it tunnele up 
and down irregularly underneath the thin bark, feeding on the 
soft tissues between the bark and the hard central core of wood. 
In this latter position the larva is difficult to detect, as the stem 
js covered with long green needles, and shows no apparent signs 
of being attacked ; but a closer observation will show that there’ 
are small openings on the surface of the bark from which resin 
and excreta have exuded. The larvie however were not easy 
to find, for although [ carefally searched a fairly Iarge number of 
attacked plants, I only succeeded in finding half a dozen larvee, 
three of which were in current year’s shoots, which had only been 
partly destroyed, as in the cage illustrated in the accompanying 
pliolograph,‘ the other three being in the older portion of the 
stem under the bark. The probabilities therefore are that the 
larve, when mature, leave the plant and pupate in the ground. 


It appears probable that the eggs are laid on the terminal 
buds or young shoots, that the young larve live in the current 
year’s shoots, first of allin those which are very young, then 
attacking those which are more advanced, and finally attacking 
the older stems eventnally, when mature, leaving the plant and 
pupating in the ground: a larva found on 14th May pupated 
‘on the 28th May and the moth emerged on the 22nd June. 


The larva is, when full grown, about 1 inch long, bright pink 
in colour, with a brown head, smooth and shining, but becomes a 
dirty greenish colour just before pupating. It is thicker at the 
centre of the body, tapering to both extremities, and is furnished 
with a few short stiff hairs. 

It is very sensitive when touched, wriggling away with great 
activity. The pupa is red-brown in colour, being paler on the 
yentral surface and with a dark line down the dorsal surface, the 
last segment being dark with a few bristle-like hairs. It is 
slightly over 4 inch in Jength. 

The moth measures 14 inch across the expanded wings, The 
fore wings ure of a purple-grey colour with brown markings. 
‘The hind wings are hyaline with a brown tinge. Both fore and 
hind wings have a fringe of cilia. 


* We regret tosay that it hag been found impossible to satisfactorily 
reproduce this photograph, 
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The moth appears to resemble, as far as I can judge, the 
description of Phycitn abietelle given on page 108 -of Stebbing’s 
No. 1 © Departmental Notes on Insects which affect Forestry.” If 
it should turn ont to he the same insect, the above will be an 
interesting addition to its life-history. The insect is being sent 
to Mr, Stebhing for identification.* 

The accompanying photographs show a malformed shoot} 
which is partially destroyed. The upper portion marked a has been 
tunnelled down and has bent over and becomedry and brown, the 
needles being malformed, The larva has tuonelled as far as the 
dotted line and is working downwards. After reaching the base d 
of the terminal shoot a it will probably come outside and tunnel 
into the previous yeur's shoot ¢, 


I have not yet hail sufficient opportunity of ascertaining the 
extent of the damage caused by this insect. The destruction of 
the leading shoot does not, as far as I have at present seen, lead 
tony permanent injury by causing the tree to fork, as is the 
ease wilh the “Tun twig-horer". The destroyed leader becomes 
replaced by one of tlc shoots which would ordinarily have been 
aside branch, The destruction of the cambium and sapwood, 
in the older portion of the stem lower down, appears likely to 
result in serious damage hy causing the whole of the plant above 
to die, but I have not yet been able to deternsine if this takes 
place or not, and it is to be hoped that those who have chir foresta 
¢lose at hand will try and obtain further information. 


Cordite Rifles in Indian Forests. 


In answer to “Bic Game’s” letter in your number for October? 
the following pros and cana, based on ‘practical experience, will 
probably assist “ Bii GaME” in coming to a conclusion on the 
questions he raises, 


As Bia Gann” mentions bison particularly and does nob 
mention any other sort of game, I have confined my remarks to 
this particular epecies of heavy game, 


Before proceeding to deal with the question of powders, 
bullets and rifles it is necessary to discuss briefly afew of the 
habits of the bison in order to determine what is required of a 
bullet in order to deal with a charging bison. 


The cases on record in which an unwounded bison has 
charged are exceedingly rare; so much so, in fact, that the pro- 
babilities of a charge need not be taken into account. On the 
chance therefore of receiving a charge there is no necessity to 
continuously earry a heavy rifle during a stalk, and as will be 
afterwards shown, this is also unecessary in order to bring the 
stalk to a successful finish, ‘Turning now to wounded bison. A 
wounded bison will usually try to escape, but he will sometimes 
sound and chuge, and ile possibilities of his doing so must 
be taken into account, 


In the cases which have been recorded of a bison charging 
mention has seldom been made as to his mode of attack, and 


Siac at oh 


I ges st ea 
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whether he came on with his head up or down. In tho singlo 
instance in which Ihave been charged by a bison, the bison 
held his head up until within a few feet of me; he then lowered 
it to strike, but as this is the only instance in which I have seen 
a bison charge, [ cannot say whether thig is their invariable mode 
of attack or not, However, it does not matter very materially 
whether they do or not. There is no exception to the rule 
however that @ charging bison must be coming head on and either 
uphill, on level ground or downhill, and almost invariably from a 
short distance, 


The shot at a charging bison is therefore a hurried one, and 
the only shots thal will kill him outright are— 


(1) a shot in the brain; 


(2) a shot in the neck or back from above, so as to break 
his neck or back ; 


(3) A shot in the neck so as to break it from below. (A 
heart or chest shot will seldom stop a charging beast), 


These are the shots that will kill him, Now any rifle that the 
sportaman is carrying after bison with a hard bullet will reach 
these spots, from a Mannlicher up toa ‘577. ‘The matter in the 
first instance ix therefore chiefly a matter of aim, but other 
considerations must be taken into account. 


Tirstly, a smokeless powder in one barrel at least will leave 
the sportsman free to put ina second shot, whereas black powder 
will leave the sportsman in darkness for a few seconds; and I 
do not hold with the theory that the bang and smoke of black 
powder will turn an animal. 


Now as regartls the bullet; it is essential that the bullet must 
be of a penetrating nature, and this of course can be sulliciently 
well obtuined in small and big rifles, bub the chances of a big 
bullet: touching one of the vital spots is greater, and even the mere 
fact of it passing close to the vital spot will suffice in some cases ; 
whereas with a small bullet this is seldom the case. So much 
for the deadly shots at a charging bison. Of other shots which 
will save the sportsman there are two. 


Firstly, a shot breaking the foreleg will bring the bison over, 
or at any rate so disable him that an active man who keeps his 
head can easily escupe, Mere again, however, the arguments given 
above as regards powder and ballets hold good, 


Séondly, there is a shot which misses a deadly spot but gets 
him either in the chest, shoulder, neck or face, and a shot fired at 
a charging bison is as likely to hit one of these places as it is 
to break his neck, back or reach his brain. What I mean to say 
is, that it is very likely the deadly spot will be missed. 
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Now’ in this ease again smokeless powder is preferable to 
black for the reasons already shown. But, on the other hand, a 
heavy bullet is absolately essential, as the sportsman must either 
floor or turn the bison from sheer shock. 


There are two ways of producing this shock. Vither by a 
fairly large bullet, such as a ‘450 driven at great velocity by a 
nitro powder, or a heavier bullet driven at a leas velocity hy black 
powder or @ nitro powder ; Sir Sam Baker states a bullet from. the 
“Baby” catching an animal fairly never failed to stop it. ‘The 
“Buby” was a 4 hove, and, speaking from memory, I think it 
weighed 22 Ibs, and carried 16 drams of powder, 


But since Sir Sam Baker’s day rifles and powders have been 
greatly altered, so that high velocity without a blinding smoke 
can be obtained, and thus making the use of a second barrel 
possible. 


Moreover, it is nob every man who could shoot with the 
“Baby,” and for these reasons a modern big game rifle has two 
barrels, neither of which can carry so heavy a ball as the single 
barrelled rifles of past generations. “Now of modern rifles there are 
three sorts in nse which will do the required work, namely, the 
B-hore, the “477 and cordite +140 express, hnt the former, namely, 
the 8-bore, only shoots black powder, which has its drawbacks 
as already shown, anil as in fact the 8-bore is no improvernent on 
the old type of blick powder rifles it need not be taken into 
account. Personally, if | was charged by a bison I would prefer 
to have the “ Baby ” in my bands than a double 8-bore. 


The question really resolves itself into the ‘677 or 450 
cordite express—which ? 


The consideration of smoke does not apply, as the °577 
can be used with a smokeless powder, which gives aa high 
a velocity as that obtained from black powder, ‘The question 
is therefore narrowed to whether a 450 bullet, driven 2,200 
feet a second, or «577, driven at 1,600 feet a second, is best. 
This matter is one over which sportsmen differ greatly, and 
is one on which a verdict has still to be obtained. Prolahly 
there is not much to choose between the two, but as already 
shown above, there is a certain advantage in the heavier 
bullet, and os the penetration of the +577 has proved itself 
sufficient, I consider the excessive penetration of the “450 
unnecessary. An illnstyation of how the energy produced by a 
bullet driven ata great velocity can be wasted is the following. 
Imagine a smaller bullet driven at 2,400 feet a second and a 
heavier bullet driven at 1,600 feet a second, and the weights of the 
two bullets so arranged that the striking energy is equal in both, 
Now imagine each bullet hitting a charging bison and catching 
him say in the shoulder. ‘The smaller bullet would pass on 
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through the shoulder and into the body, and thus, as the striking 
energy of the bullet is distributed over the course it takea, some 
of the energy only is expended in the shoulder. 


Now the larger bullet would penetrate and remain in the 
shoulder, thus expending all its energy in the one limb, It will 
be seen therefore that the striking force of the heavier bullet is 
miore coucentinted than that of the smuller, and this, in my 
opinion, is one of the reasons why the shock produced by the 
heavier bullet is the greater. 


Personal experience has led me to prefer the heavier bullet 
to the smaller, even at the cost of a certain amount of velocity. 


To recapitulate briefly the above remarks therefore : firstly, 
“Bia Gawe” in following up wounded bison would do well to 
carry a rifle loaled with smokeless powder in at least one barrel. 


Secondly, the rifle should be the heaviest “Bia Game” can 
manipulate, by which I mean that the powder charge must 
give sufficient peneration, and after that the heavier the bullet 
the better. 


I have now dealt fully with the question of wounded and 
charging bisun, and I propose to conclude by adding a few remarks 
on rifles to use on unwounded bison, as in this case circumstances 
are altered, and the remarks which hold good for charging bison 
do not apply lo unwounded bison. To begin with, in tracking up 
bison, although better, it is not necessary to continually carry a 
rifle in one's hand, as the bison can usually be heard before being 
seen, or al any rate unmistakable signs on’the truck show that the 
quarry is at hand, Rather therefore than tire oneself out, and this 
is likely to happen, as tracking hison is hard work, it is preferable 
to have the rile carried and only take it on approaching. Now 
one of the points about a shot at bison is that it is nearly always 
a close shot. Many are shot under 50 yards and hardly any over 
100; exceedingly accurate shooting is therefore possible. 


Now the vital spots are the brain, neck, back; the neck and 
the back of course must be broken; then the heart and both lungs. 
It is necessary to wound both Jungs ; an animal will go a long way 
with one lung hit, whereas if both are penerated he will choke 
almost at once. ‘To these I add the forelegs, as if a bison’s foreleg 
be broken above the knee he will certainly be bagged ; the shot 
however is not one that commends itself. 


Now firing at any of these spots, except the brain and leg, the 
spots Are more or less concealed, and in all instances, except the 
litugs the wark isa fairly small one, Accurate shooting is {hurefure 
necessary. It is of course an axiom in shooting, although one that 
js often forgotten, that the larger the gume the more accurate the 
shooting must le in order to bag and not merely wound. 
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Personally, if I wish to make an accurate shot I prefer a 
small bore rifle, the Manser for preference, and with this weapon 
at 50 yards I can make tolernbly certain of hitting a 4-inch bull, 
whereas with a -577 I am more likely to miss it than not. Of 
course there may be many men who have attained extreme 
accuracy with heavy rifles, but certainly the majority of men will 
shoot infinitely better with a small bore rifle, For the first: shot 
under the following circumstances therefore I would advise « Big 
Game” to use the rifle which has sufficient penetration and with 
which he can make the most accurate shooting; if a large bore 
rifle of course so much the better. 

The conditions in which this rifle is to be used are those 
which conduce to an acenrate shot. These conditions are :— 


1, The sportsman must be steady, by which I mean he must 
not be blown or excited. 

2. The vital spot must clearly be seen. 

{I take for granted the sportsman knows how to reach the 
vital spots.) 

3. The bison must be standing quite still. 


Under these circumstances a tolerable shot who does not get 
excited—but thia frequently happens—will be almost certain of 
hitting a vital spot, and whether it is hit with a Mauser or a -S77 
makes no difference, I should recommend him to fire either just 
at the base of the neck or for both lungs if this is possible. 


Whenever the above conditions are not found, namely, if the 
sportsman is blown or is excited, or the bison is moving and it is 
impossible to be certain of hitting a vital spot, then accuracy and 
the small bore rifle mast. give place to the heavy rifle producing 
shock, In fact we return to the conditions already described under 
a charging bison, in which there is a probability of the vital spot 
being missed and the same arguments which applied in that case 
apply in this, and therefore the same rifle is recommended in this 
case as was recommended to meet a charging bison. 

The above remarks are based on experience with bison in the 
Central Provinces only, to which part of India only they are meant 
to apply ; in the main they probably hold good however for other 
parts as well. 

Soup Leap, 


Ripening of Cones of Pinus Longifolia. 
1 


I nave read Mr, Birbal’s letter several times but cannot understand 
exactly what he means, Apparently his meaning is (thongh® 
niay be mistaken) that in the spring the young cones appear at 
the extremity of last year’s shoot, and that the new shoot then 
grows out from below the young cones, 
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This seems to be a curious method of growth, and is quite 
different from what occurs here, which is as follows: Last year’s 
shoot terminates in a bud, In March or Aprilthis bud expands 
and develops into a shoot, which bears at or near its extremity the 
young cones, When the shoot has expanded to its full length, 
jt is found to be terminated by a bud, round which the young 
cones are situated. (The male cones are situated on and around 
the lower portion of the ycar's shoot and drop off soon after they 
have shed their pollen. (Male and female cones do not of course 
occur on the same shoot.) 


Mr, Birbal does not attempt to prove his statement that the 
cones only take 12—15 months to ripen. If this is the case how 
does he explain the fact that in spring cones of three different 
years are found on the trees ? (I exclude the cones which have 
already shed their seed.) ‘These cones aro as follows: (1) tho 
young cones at, the extremity of the shoot ; (2) the half ripe cones 
at the base of the current year’s shoot. These are still green and 
soft except the tips of the Seales, which are brown and woody. (3) 
the large ripe cones at the base of last year’s shoot, At thia time 
of year (September) only two kinds of unripe cones are found on 
the trees, viz., () this year’s cones at the ends of the shoots and 
surrounding the termina’ buds. These are now brown externally, 
but are green within, Next spring when they enlarge they will 
have the appearance of (2) above. (6) The cones at the base of the 
current year's shoot. These have nearly reached their full size, 
but are still green except the tips of the scales. ‘They have 
become fairly hard. I have sent to the Forest School a branch 
which bears cones (a) and (6). All the Rangers in this district 
and some zamindars whom I have questioned state that the cones 
require two yeurs to ripen. 

Sirdar Bishen Singh, Extra-Assistant Conservator of Forests, 
has also proved the fact experimentally by attaching a piece of 
wire to the young cones. 

Consequently there seems no doubt about the matter so far as 
the Punjab is concerned. It may be the case that at Dehra Dun 
the cones ripen in 12—15 months but it appears hardly likely. 


E. B, Coventry, 
Deputy Conservator of Forests. 
I 


Tsee a letter in the last Forester from Birbal, Curator, with 
some queries abwut chil seed and its ripening. I enclose a copy of 
a tabla sent to me by yourself in 1886 showing the results of my 
observations mnda ‘in that year, or rather printed in that year 
for [ hagan to make notes a year or so previous, Iam quite stro 
of my facta, st any rate for the Chamba Valley. 


J.C. McDonztn, 
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TJaunsar Working Plan. 


As an old Jaunsari TI have read with great interest Mr, 
Clutterbuck’s. working-plan for the Jannsar Division, United 
Provinces. May it have every success and may the old division 
flonrish and improve under its provisions. 

There is one point in the plan which I should like to see 
more fully discussed. Para 122, on which the possibility is based, 
sayx: There are no data as to the pereentage of trees which pnss 
from one cliss to another. ‘The following are estimated fignres, 
but care has been taken to keep them low so as not to vitiate the 
result s— 


98 per cent class T survive for 40 74 per cent. class III beeomne 
years, oF 

80 per cent. class If become (3 60 per cent, class TV become 
Ti. 


Bag per cent, class V become 


Taking these ax given, the following are exleutated from them 


per cent. class IV kecome 
IT. 


AG per cent. chiss IV 4, L. 20 percent. class V becomo HL 
12 percent. class Vio I WS percenticlassV 0, IL 


60 per cent. class IIT become Lo 4 


It wonld he useful to know how these figures were estimated, 
as most of them seem to be too high. In these mocntainous 
forests, with so much precipitous ground, such variable depth of 
soi] and so many different aspects, it would seem that the ordinary 
formule: of text-hbooks need considerable adaptation before they can 
be safely employed. Is it not possible that, owing chiefly to the 
above causes, a much larger proportion of the different classes fail 
to reach the next elass, within the average time, than is eommon- 
ly supposed. elieving this to be the case, when I prepared a 
working-plan for the Naini Tal sub-division, in the portions 
where enumerations Were made 15 years previously, a general 
fresh counting was not made, but the stock in fonr compartments 
was re-enutnerated, the exact number of trees felled during the 
past 15 years being known. The result was as follows as regards 
Chir (Pinus longifolia’, all decimal points below -5 being omitted 
for simplicity's sake. 


Compartments, 
Percentage of IL class chir entering 1 class in 5 years 9 9X10 7--10 
Dor { do. do. UL do. I 10 IL 
Do. Ay: do, do. UI do, 17 1 18 
| 15° 82205 
The different countings thns give very similar resnits and 
point tothe very fair accuracy of this method of estimating the 


stock, ‘The only ‘great difference is in the percentage of IV class 
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trees becoming ITI class ones, and this was only to be expected, it 
being but natural that the number of suppressed trees in the 1V 
class should vary considerably with the density of the young pole 
forest. ‘These countingy show the actual changes which ‘have taken 
place in the growth of nearly 10,000 chir trees stocking 370 
acres, 


. ‘Taking the percentages of trees passing from one class to the 
other as determined above for a period of 32 yenrs, the average 
time it takea in Naini Tal (according to ring-counting) for a IV 
class tree of the lowest dimension to reach the LIE class :— 


43 per cent. of LL class chir becouses I within the average time. 
cca do, VW do. IL alo, do, 

25 do. 1 do, I do. do. 

Might I venture to snggest that half-a-dozen carefully selected 
compartinents at different aspects, ete, which were enumerated in 
1888, and where the number of trees felled since is acuarately 
known, be re-enumernted. We should then be in a position to 
judge whether the figures adopted in para, 122 are sufficiently 
near the mark or not. 


N. Heance. 


MR, F. B, DICKINSON. 


W1L-OFFICIAL PAPERS AND INTELLIGENCE. 


Mr. F. B. Dickinson: 


Tr is with the greatest. regret that we have received 
news of the death of Mr. F, B. Dickinson, Conservator 
of Forests, Central Cirele, U. P., nf Almora on the 12th 
October, nt the comparatively early age of o2. 


Mr. Dickinson received his professional training at 
Nancy, coming out to India in 1872, and has, since 
the denth of Mr. Ilill, been the sole representative of 
his year in the Bengal Presidency, On his arvival in 
India he was posted to the C. P,, and after gaining an 
intimate knowledge of the forests of those provinces 
and of Berar and Coorg, he was confirmed as Conserya- 
tor in Burma in 1894, 


His health gave way completely under the malign 
influences of the Burma climate, and although he went 
on long furlough to recruit, he never entirely recovered. 
On his return from furlough in 1899 he was appointed 
to the charge of the Central Circle, U. P., where he 
remained until his death. 


There was, we venture to think, no one in the De- 
partment. more universally and deservedly popular : 
it is difficult to believe that he had a single enemy, 
while his unfailing courtesy, eheeriness and good nature 
gained for lim hosts of friends wherever he went. As 
a forest officer his loss is unquestionable, and it will 
he difficult to replace him, as his long and varied 
experience, combined with ripe judgment and tact, ren 
dered his services specially valuable, 


Ifis many personal friends, as well as those who 
have been brought into contact with him in their 
official capacity, will mourn bis premature death, which 
addy another name to Ue long roll of Englishmen 
who, by sacrificing their health to their high sense of 
duty in the fever laden portions of the Empire, have 
worthily upheld the traditions of their race, 


Mr. Dickinson's death is all the more sad as he 
contemplate! quitting the country for good within the 
next 18 months. 


S77 


Tho Froservation, Scasoning and Strengthening of Tialbor. 


Me. We Powett reada paper on thin subject before the 
Engineering Section of the Reltish Associatinn ab Southport oa 
Weineaday (September 16th, 1903), He said that he proposed ta 
show how some kinds of timber ab present valueless might become 
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exceedingly useful; how timber used for structural purposes: 
might be sostrengthened as to bear a much grenter Joad or strain; 
how our streets might be cheaply paves with sanitary wood blocka 
which would neither absorb surface water nor give out disagreeable 
effluvia ; tow the ravages of dry rot might be combated ; and how 
all this might be done simply and at comparatively small cost. 
Seasoning timber, either by natural or artificial means, tended to 
impair its strength by reducing ita specitie gravity, and this was 
especially the case in timber rapidly dried by artificial meansy 
He had found that by boiling timber in a thin saccharine solution 
until most of the air in the timber was exhausted, and then by 
leaving the wood in the syrup to cool, a certain amount of the 
sngar was absorbed by the timber, in some cases 30 much as to 
canse the timber to sink, After the wood had become sufliciently 
saturated if was put into a drying stove and the moisture driven 
off at a fairly high temperature until the wood was thoronghly 
dryseasoned, as the term goes, and it was then ready for immedi-~ 
ata use. ‘This process differed from others inainly in the fact that 
hefore drying was attempted the interstices of the timber were 
filled in with a viscid, glatinous solution, Which took the place of 
the natural sap and air which the wood had been forved to part 
with, So, when the moisture was driven off by stoving, the sugat 
which remained in the wood acted like a strong binder, and held 
the fibres together, just as cement or mortar bound the stones or 
bricks ina wall, [le was informed by Dr. Herman von Schrenk, 
the head of the Forest Products Branch of the United States 
Forestry Department, that there were thousands of square miles of 
land in the States covered with timber which at present was of 
little or no commercial value ; and the same might also be said of 
Cannda and most other timber-producing countries. These use- 
Tess trees might aptly be called the weeds of the tiinber garden, 
Most. of them were too wenk, too sappy, too porous, and were so 
linble to rapid decay as to be not worth entting down, In some 
respects they were similar to our English poplar, and, like it, 
grew very quickly. ‘This class of timher was expecially amenable 
to the process he had described, and the results were somewhat 
astounding, Poplar absorbed over two and a half times its own 
weight of the solution, and when thoroughly dried was 75 per 
cent, heavier than in its natural state. If this could be effected 
with our English poplar there was every reason to believe the same 
results might be obtained with the soft woods of America and 
other countries, and so a fresh source of supply of timher most 
suitable for railway sleepers, paving blocks, planks for piers, 
statiops, ete, might be opened up. Everyone was aware of the 
power of wood pavements to emit stifling eflavia, especially on a 
ot, close summer night. The excreta. absorbed hy the block, 
and thus evaporated, made it a perpetnal source not only of 
Giscomforl, but possibly of ill-health, If the good qualities of 
sull wood could be retained, while making it uot only harder 
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and tougher, but. uhove all, less absorbent, then one of the great 
difficulties of the municipnl engineer would have been anived, 
While the weight of pine was not much increased by the 
process, its effects on the strength of the wood was remarkuble. 
Experiments showel that the tensile strength of piteh pine was 
increased from 14 to 82 per cent. of white pine from 29 to 
39 per cent., of yrtlow pine from 56 to 107 per cent. Tests aa 
to the effect: of the process on the flammability of wood, 
especially of such wood as the pines, showed that it was to 
amnke the wood less inflammable, by reason af its greater 
compactness and rolidity, Beech came next to poplar in its 
greediness for syrup, and its weight was incrensed by treatment 
by abous 50 per cent. It heeame a very firm, tough timber, 
neurly as tongh as oak or teak, without having their brittleness: 
As to the cost of the process, sugar was a very cheap raw material, 
being only about the same price, weight for weight, as the 
lower-priced woods, and if the hy-prodncts of sugar manufacture 
were used (he cost would he almost nominal, ‘The amount of 
Iuhour involved in the process is comparatively small, and the 
plant was simple.—-7iMber Trades Journal. 


Tre Renanoss or Forksrry To ZooLoGy.—It has heen 
pointed out recently by H. A. Surface, professor of Zoology at 
Pennsylvania State College, that there isa direct and important 
connection hetween forestry and zoology, and he gives several 
examples of how this connection exists, Aside from the clearing 
of forest. growths, which naturally drives the denizens of the woods 
from the cleared localities, he finds that the effect of forest 
destruction on strenmsisa far-reaching one. Clear streams, flowing 
perpetually through wooded conntry, are the natoral haunt 
of the tront: but if the country in which these streams rise or 
have their courses is destructively cut over, the streams themselves 
hecome intermit(ent, muddy, and in some cases only a succession 
of warm and slime-covered pools in midsummer, As such they 
are fit only for the lurking places of the mud-sueker and the carp. 
Tn the larger strearns and rivers, which, under natural conditions, 
are the homes of the desirable pame fishes, the black bass and 
pickerel, which pass the winter in deep pools in a state of 
partial hibernation or quietude, the changes are even more to be 
deploved when the watershed is deforested. Floods arising [rom 
the destruction of the trees bring down immense quantities of silt, 
“washings,” «amd, ote, and deposit. them in the deep pools where 
thecurrent runs slower, so that the quiescent fish are covered over 
and destroyed. Another disastrous result comes from the wash- 
ing of the fishes out of their places of winter abode, dashing*them 
against rocks and ice and in some eases leaving them stranded to 
gasp ont their lives after (he water subsides. 


The setting aside of forest reserves will not only keep the 
forest and the beauty of the lmdseape, but will restore game and 
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song -birds to their original haunts, protect the wild animals, and 
preserve the most desirable fishes—the trout, bass, and pickerel. 


[We have often pointed out the desirability of protecting and ‘encourag- 
jug insectivorous birds in this country, Copses and hedyerowa are 
essential to such for nesting purposes, and both the forester aud agricul. 
torist should bear this in mind, From a scientific point of view it is 
equally desirable to protect antmals, and more especially thuse species whom, 
contact with man tenda to decimate and reduce to extinction. The 
formation of large closed reserves is the one practical remedy to safeguard. 
thew from niuch to be deplored extinction,—Hon, Ep.] 


Forestry iN Sarawak.—The country of Sarawak, Island 
of Borneo, is best known to the rest of the world through the 
exploits of the first Rajah Brooke, an Englishman who, unaided 
and alone, took a Malayan province in the throes of internal war, 
and by his force and foresight made an independent nation of it, 
and giving at the same time the best example of European 
government of Asiatics. The present Rajah, nephew of the great 
Rajah Brooke, is following the policy of hisypredecessor in taking 
an interest in everything that concerns the welfare of his people, 
from the most trivial to the most serious. Among other things, 
he has taken an interest in forest preservation, as explained in the 
subjoined report reprinted from the Outlook :— 

“A imecting of the council was convened this day. His 
Highness the Rajah informed the members he had what he 
considered an important matter to lay before them in reference 
to the futnre snpply of timber for’ building purposes, At 
present large quantities of different kinds of woods are 
being felled immediately in the vicinity of the principal town, 
for export; and a trade had sprung up which threatened to 
despoil the forests of all the best and most useful woo'ls necessary 
to the inhabitants of a growin town. At this end of the state, 
where so much wood is how being worked for export, the country 
is comparatively narrow, being only a few miles in depth to the 
boundary with Netherlands territory ; and in this narrow strip of 
land large «quantities of valuable timber have beeu destroyed by 
generations of Dyak farming, What there is left should be 
preserved as far as possible for local use, for were these woods, 
even the commonest of them, ence worked out, the inhabitants 
of this town and the neighbourhood would be put to the greatest 
inconvenience. 

“His ILighness now proposed that all woods in the forests 
lying between Tanjong Duta and the right bank of the Sadong 
River hail be preserved for the use of the inhabitants, and that 
after six montlis frou the present date the exportution of timber 
from any port within the above-mentioned limits shall be 
probibited. 


“This was carried unanimously.” SEO te eet sd dat 
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Dr. Scrricr, F.R.S., ann Forestry at Cr'cesrer.—In 
connection with the note upon this subject in the September 
number of the Magazine, Dr. Schlich has asked us to point out 
that the appointment of Honorary Professor in the Forestry 
Chair at the College does not necessitate his taking up residence 
there or entail the delivering of lectures. He will act as adviser 
on Forestry matters and perhaps deliver an annual address, 


Evcaryprs ror Furt.—Californians are devoting considerable 
attention to the growing of Eucalyptus trees for fuel purposes, 
The remarkably rapid growth mnkes certain species specially 
adapted for firewood. ‘Their advantages are, besides maturing 
quickly, ability to thrive in thick stands and to  reprodace 
abundant timber in coppice growth, Near EI Toro, California, 
8,600 acres will be planted with this exotic, for fuel parposes 
alone, Experiments demonstrate that under favourable conditions 
20 tons of dry wood a year may be perenmally cut from well- 
managed groves at a cost much leas than that of coal. 


.  Prorosep Scnoou or Forestry ror Wates.—At the 
quarterly meeting of the Pembrokeshire County Council, 
held in the Shire Hall, Maverfordwest, on Tuesday, August 
4th, Dr, Griffiths in the chair, it was proposed and seconded 
that the following councillors represent that Council at 
the conference of the whole of the County Councils in the 
Principality, and that the place of meeting he the Shire Hall, 
Haverfordwest, in October next:—Sir Charles Phillips, Bart., 
Messrs. W. Il. Waters, Edward Robinson, and E, Egerton Allen, 
The Clerk was also instructed to notify the fact to the respective 
County Councils. 


Jannak Sieerers,—The growing popularity of jarrah sleepers 
on Indian railways is indicated hy an order just placed with the 
engal-Nagpur Tailway for 30,000, ‘The Fast Indian Raitway 
are ordering the new timber in lakhs, and we hear the Calentta 
Port Commissioners are contemplating a large purchase for their 
lines. This last mentioned conversion to the new enlt is probably 
due to the fact that the present Port Trust Engineers are old 
railway men. ‘The FE. B.S. KR, are showing signs of conversion 
also to the adoption of the Australian timber. 


Japanese Woop Ponr Trape.—The Japanese wood pulp trade, 
which has only fienred in the Customs returns since 199%, is, 
according to I. M. Consul at Yokohama, growing Inrgely, with 
the result that, the demand may advance for some years yet, 
but the material isin the conntry, and only proper methods of 
working and triusport are needed to obtain a local supply. As 
an instance it may he mentioned that one company neat the 
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capital, which as recently us 1900 imported from abgoad, baa now 
fet up amillin the wooded districts and manufactures its own 
pulp, both chemical.and mechanical. ‘The chief fareign supplies 
come from Geimany ana Norway, Canada only supplied 333 
tons in 1902--figures which should be capable of great expansion 
if attention was given to the matter. 


